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When a large-scale information system is implemented and integrated into organizational 
employees‟ daily routines, it is expected that the employees interact with the system in a 
designed way to bring favorable outcomes. However, this may not be the case. Many 
system users are found to exhibit diversified ways of system interaction, which can 
challenge the realization of touted system benefits. Given the increasing trend of 
healthcare information system adoption, this thesis aims to identify and systematically 
explore prominent types of system use by two major stakeholders in hospitals: physicians 
and nurses. A multi-stage approach is adopted. First, a generic research framework is 
developed based on extensive literature review. Second, the research framework is 
refined using the qualitative data collected from observations, hospital documents, and 
interviews in the studied hospital. Third, the proposed refined research model is then 
validated through a large-scale survey. 
Physicians, with relatively high job autonomy and noble status inside hospitals, have 
often been found not to interact with the system directly; rather, they often delegate the 
system-interaction tasks to other people, known as indirect use of the system. Given the 
prevalence of indirect use and the associated negative consequences, the first study of this 
thesis extends the social power theory to examine antecedents of direct and indirect 
system use in the context of physicians‟ use of a healthcare information system. The 
results of the study suggest that social power has differentiated effects on a physician‟s 
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direct and indirect system use, depending on whether the forms of power are harsh or soft 
in nature. The findings show that soft power, which consists of informational power of 
other(s), referent power of other(s), and social legitimacy power of oneself, has 
significant effects on a physician‟s indirect use of a system but not on the direct use of 
the system. For harsh power, however, we observe that the reward power of supervisor 
and the positional legitimacy power of supervisor are only significantly related to direct 
system use.  
Nurses, though possess less autonomy as compared to physicians, could still exhibit 
varied ways of system interaction. In the second study of this thesis, we anchor on the 
perspective of individual sensemaking in organizations to explore how different system 
use related behaviors (i.e., structured use, unstructured use, system task adaptation, and 
individual adaptation), related supporting structure (i.e., personal and impersonal support 
mechanisms), and their interplay exhibit differentiated effects on nurses‟ initial 
performance improvement. The results of the study reveal that, conventional use 
behaviors do not exert significant main effects on short-term performance improvement. 
However, different supporting mechanisms do provide significant yet differentiated 
moderating effects on the relationships between these use behaviors and performance 
improvement. Among three forms of personal support (peer, user champion, and IT 
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Chapter 1  
Introduction 
1.1 Importance of IS Use 
Information System (IS) use is well recognized as a decisive construct of system success 
and has enjoyed a great deal of attention within the IS discipline. As a core building 
block of IS research, IS use has been extensively studied and is recognized as one of the 
most used constructs in the IS literature since more than 30 years ago (Barkin and 
Dickson 1977). Based on Barki et al. (2007)‟s estimation, between 1992 and 2007, 39 
articles on IS use were published in MIS Quarterly and Information Systems Research. 
This constitutes one third of the total publication space in the two journals. 
In the literature, IS use has been extensively examined in four major domains: IS success, 
IS acceptance, IS implementation, and IS for decision making (Burton-Jones and Straub 
2006). As shown in Table 1.1, IS use has been assessed as an independent, mediating 
and/or dependent variable in these research domains and possesses a critical role: either 
representing the success of the system implementation/adoption or serving as a key 
antecedent of positive system impact. 
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Research domain Location of IS use Role of IS use 
IS success Independent variable 
/ mediating variable 
IS use is an important antecedent of  positive 
system impact (DeLone and McLean 2003) 
IS acceptance Dependent variable IS use / intention to use represents the user‟s 
acceptance toward the system (Davis 1989) 
IS implementation Dependent variable A system implementation becomes 
successful only when the system is accepted 
and used by the users in their work processes 
(Hartwick and Barki 1994) 
IS for decision 
making 
Dependent variable IS use indicates system-generated data is 
successfully utilized to facilitate the users‟ 
decision making (Barkin and Dickson 1977) 
Table 1.1 Domains of IS Use in the Literature 
In practice, the significance of IS use is also well recognized. For instance, in the United 
States, meaningful use of health information systems (HISs) is deemed to improve the 
healthcare service quality and hence has been set by the federal government as the 
primary criterion for hospitals to receive considerable incentive payments (Pazinski 
2009). To become the “meaningful users”, hospitals and professionals need to use 
certified electronic health record technology 1) in a meaningful manner such as e-
prescribing; 2) for electronic exchange of health information; and 3) to submit clinical 
quality and other measures
1
. 
                                                 
1 The described criteria refer to stage 1 of meaningful use, which requires electronic data capture and sharing. The other two more 
advanced stages of meaningful use are stage 2 (advanced clinical processes) and stage 3 (improved outcomes). 
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1.2 Definitions of IS Use 
While IS use possesses a prominent role in both research and practice, the construct itself 
is under-scrutinized in prior studies (Benbasat and Barki 2007). In this section, we 
present the recent effort in conceptualizing IS use at two levels of aggregation: individual 
level and collective level (i.e., group and organization). In this way, a common ground 
can be set for the rest of this thesis.  
1.2.1 IS Use at the Individual Level 
Majority of the IS use literature is conducted at individual levels (He and King 2008). At 
the individual level, one‟s IS use behavior usually consists of three elements: 1) an 
information system; 2) a user who interacts with the system; and 3) a task that needs to be 
performed (Burton-Jones and Straub 2006; Goodhue and Thompson 1995). Recent 
researchers propose that individual IS use can be multi-dimensional by decomposing one 





Doll and Torkzadeh 
(1998) 
Five components of IS use 
1. Problem solving 
2. Decision rationalization 
3. Horizontal integration 
4. Vertical integration 
5. Customer service 
Burton-Jones and 
Straub (2006) 
The structure of system use is tripartite, comprising a user, 
system and task component. 
Barki et al. (2007) Three Information System Use-Related Activities (ISURAs): 
1. Technology interaction behavior 
2. Task-technology adaptation behavior 
3. Individual adaptation behavior  
Table 1.2  Recent Typologies of IS Use at Individual Level 
As an early attempt to capture the multi-dimensional nature of IS use, Doll and 
Torkzadeh (1998) categorize IS use into five components: problem solving, decision 
rationalization, horizontal integration, vertical integration and customer service. These 
five components belong to three functions: decision support, work integration and 
customer service (Doll and Torkzadeh 1998). 
Burton-Jones and Straub (2006, p.231) adopt a systematic manner to conceptualize 
individual IS use as “individual user’s employment of one or more features of a system to 
perform a task”.  In other words, IS use has a tripartite structure consisting of user, 
system and task elements. A researcher should justify which element or combination is 
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most relevant to the studying context and select its corresponding measurement 
accordingly (Burton-Jones and Straub 2006). 
In line with the system-user-task structure, Barki et al. (2007, p.174) define individual-
level information system use-related activities (ISURA) as “the set of behaviors 
individuals undertake concerning a specific task-technology-individual context”. Besides 
interacting with a system to accomplish tasks (Technology interaction behavior), 
individual users can use a system in other two ways, including changing certain system 
functions or the way it is used in the organization (task-technology adaptation behaviors), 
and modifying themselves to adapt to the system (individual adaptation behaviors). In 
this way, ISURA covers not only a user‟s interaction with the system but also the 
activities that engender changes of any element of system-user-task structure (Barki et al. 
2007). 
1.2.2 IS Use at the Collective Level 
At the collective level, IS use has been examined as a group level behavior and an 
organization level behavior (Burton-Jones and Gallivan 2007; Jarvenpaa and Ives 1991). 
For instance, Easley et al. (2003) examine IS use in the context where group members 
need to interact with a collaborative technology designed to support group work such as 
document collaboration, threaded discussion, task management, and polling. In this study, 
IS use is conceptualized at the group level as the aggregation of individual use behaviors 
within the group.  
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Similarly, at the organizational level, some researchers such as Devaraj and Kohli (2003) 
also treat IS use as the aggregation of individual use behaviors. Other researchers contend 
that this contrast can be considered a global term. For instance, Jarvenpaa and Ives (1991) 
conceptualize IS use at the organizaiton level in the form of “progressive use of IT within 
a firm”. This term refers to the relative IT use of the company within the industry, 
ranging from industry leaders to laggards.  
Recently, Burton-Jones and Gallivan (2007) propose that at the collective level (group or 
organization), system use cannot exist globally because this construct originates from the 
individual level. Hence, besides simply aggregating individual use behaviors, it is also 
important to focus on the “interdependencies-in-use”, which is defined as “dependencies 
among members of a collective that relate to their use of a system” (Burton-Jones and 
Gallivan 2007, p.663).  
1.2.3 The Focus of This Thesis 
In this thesis, we focus on individual level IS use in organizations where a system is 
incorporated into employees‟ work process. Drawing on the He and King‟s (2008, p.306) 
definition of IS use in the work setting (i.e., “the extent to which users operate a system 
in their work settings”) and the recent development on this stream of research, we 
consider this concept as multi-dimensional. Specifically, in this thesis, we define “IS use” 
as an individual user’s employment of one or more system features to perform assigned 
tasks in the work setting.  
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In this thesis, we examine different types of IS use salient to key healthcare providers in 
hospital: physicians and nurses. We focus on direct use and indirect use for physicians. 
Building on the definition of IS use, “direct use” is defined as the extent to which a 
designated user personally operates an IS in the work settings. “Indirect use” is defined 
as the extent to which a designated user employs one or more intermediary users to 
operate an IS on his/her behalf in the work settings. For nurses working in hospitals, we 
adopt the information system use-related activities including the technology interaction 
behaviors, task-technology adaptation behaviors, and individual adaptation behaviors 
(Barki et al. 2007). The reasons for selecting these use behaviors are given in the 
following section.  
1.3 Healthcare Information Systems 
This section aims to introduce the context of this thesis: healthcare information systems 
(HISs). As an enabler for hospitals to improve service quality and reduce cost, HISs have 
gained a substantial position in the healthcare industry (Chiasson et al. 2007). In this 
section, we first introduce two prominent HISs that have been widely adopted by 
hospitals. To have a more in-depth understanding of HISs utilization, the touted benefits 
and usage status of HISs are then presented.  
 8 
 
1.3.1 Electronic Medical Record System 
A notable trend in using HISs is the move toward Electronic Medical Record (EMR) for 
all patients (Chiasson et al. 2007). Often interchangeable with the terms like Electronic 
Health Record or Computer-based Patient Record, EMR refers to electronically 
maintained medical information about patients in hospitals and ambulatory environments, 
including medical history, clinical documentation, medications, laboratory and radiology 
test results (Garets and Davis 2006).  
To assess a hospital‟s extent of EMR capabilities, the Healthcare Information and 
Management Systems Society (HIMSS) has proposed an EMR Adoption Model.  
Varying with different degrees of sophistication and functionality, EMR adoption in a 
hospital can be categorized into seven stages (Garets and Davis 2006). At the higher 
stages, various EMR-related HISs such as computerized physician order entry system, 
pharmacy management system, and electronic medication administration record system, 
can interoperate with each other to support a robust electronic exchange of patients‟ 
medical information (Ash and Bates 2005; Dansky et al. 1999). Towards this end, EMR 
operates as a hub of all activities inside the hospital, which not only improves the patient 
care, but also largely enhances hospitals‟ process efficiency and effectiveness (Garets and 
Davis 2006). In contrast, when a hospital‟s EMR adoption stage is low, each EMR-
related HIS tends to be a stand-alone application that computerizes single healthcare 
activity, such as medication administration or physician‟s medication order (Dansky et al. 
1999). Under such circumstances, hospital management has less opportunity to monitor 
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healthcare process and conduct internal analyses to assess service quality (Miller and Sim 
2004).  
As an enabling healthcare technology to facilitate the realization of EMR, EMR System 
(EMRS) allows inputting or accessing electronic records at all times from different 
locations and is served as an electronic infrastructure for various types of clinical, 
administrative and financial data among hospital users (Dansky et al. 1999). Research 
shows that EMRS has the most wide-ranging capabilities among all HISs (Miller and Sim 
2004). As shown in Table 1.3, a commercial EMRS can support various types of 
activities in a hospital such as viewing as well as documentation and care management 
(Miller and Sim 2004). Although functions of a system may vary across different vendors, 
most of comprehensive EMRSs support computerized viewing, prescribing, ordering, 








View patient record (including previous history, laboratory order 
results and etc.) electronically in various formats (e.g. chart, and 
table) 
Documentation and 
care management  
(Standard) 
Facilitate entering progress notes by providing templates 
including electronic problem list, allergy list, documentation 
prompts and etc. 
Ordering 
(Standard) 
Enable electronically prescribing (i.e. type in prescription, 
respond to drug interactions and drug allergy alerts, and print out 
prescription) and ordering (i.e. type in referrals and laboratory 
and radiology tests order, transmission of order and track test-




Send electronic messages among hospital stakeholders (standard) 




Allow physicians to query patients‟ record and generate report 
according to their request. 
Can also be used to monitor physician‟s performance and provide 




Allow patients to schedule visits, communicate with healthcare 
providers, receive reminders, request for medications, view charts, 
and other customized patient care information. 
Billing 
(Standard) 
Automatically generate bill according to prescription or orders. 
Table 1.3 Activities Supported in EMRS 
1.3.2 Closed Loop Medication Management System 
A central and complex component in the hospital‟s healthcare delivery is the 
management of medication, which involves multiple types of care providers such as 
physicians, pharmacists, and nurses. Figure 1.1 shows the general concept of closed-loop 
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medication management (CLMM), which involves four key processes relevant to the 
medication: medication order prescription; medication order verification; medication 
preparation and medication administration. CLMM aims to seamlessly integrate these 
four major processes of medication management so that the outcomes from one process 
can be directly fed into the next process. In this way, the smooth coordination between 


















Figure 1.1 Closed Loop Medication Management 
Closed-loop medication management system (CLMMS) is a HIS designed to provide 
end-to-end control for the entire CLMM process (Agrawal 2009). The system coordinates 
and facilitates healthcare providers’ medication-related tasks such as physicians’ 
prescription, pharmacists’ verification and nurses’ medication administration (Patterson 
et al. 2002).  
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The entire workflow of the CLMMS is described as follows: physicians prescribe 
medication orders electronically in their workstation. Once the orders are captured inside 
the system, they are electronically handed over to the pharmacists for verification. After 
the electronic verification, the dispensing system can automatically prepare the 
medications for each patient. Nurses then can administer medications at the bedside using 
the trolley with computers attached. Nurses also indicate patient‟s reactions in the system. 
Physicians can again check the recorded information and make necessary changes to their 
treatment. In this way, the loop of medication management can be closed (Goldberg 
2003).  
1.3.3 Benefits of HIS 
HISs such as EMRS and CLMMS are increasingly adopted by hospitals worldwide with 
the promising benefits such as cost saving and healthcare service improvement (Chiasson 
and Davidson 2004). From the perspective of costs reduction, HISs are touted to help 
adopting hospitals in the following three aspects. First, with electronic documentation, 
ordering and storage, the cost of dictation, paper, and physical storage of patient‟s record 
can be substantially reduced. Second, drug cost could be reduced when physicians are 
able to identify the least expensive drug within a class from HISs. Third, the redundancy 
of laboratory test would be limited when the information of test cost, previous test result 
and proper reminder are available (Bates et al. 2003).  
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Besides cost reduction, hospital‟s service quality can also be improved by introducing 
HISs (Bates et al. 2003). First, electronic care management, such as reminders, helps 
physicians be aware of upcoming care events. Second, HISs can help healthcare 
providers with the information accessibility and utilization. To the extent that clinical 
decision making demands the memorization and process of large amount of data, prompts 
and alerts embedded in the HISs can reduce the “knowing-doing” gap by bringing 
important and timely information to the care providers when needed (Agrawal 2009). 
Third, any abnormal results are monitored and tracked in HISs. This functionality ensures 
the appropriate follow-up care. Fourth, hospital management can use the reports 
generated by HISs to regularly and systematically conduct quality check. 
1.3.4 HIS use by Healthcare Providers 
While it could be less difficult to convince hospital decision-makers of the importance of 
having an HIS judging from the widespread adoption of such systems, the success of the 
HIS lies largely on whether the users accept the new system and how they decide to use 
the system in their daily work (DeLone and McLean 1992; Lewis et al. 2003). In other 
words, a system‟s success is not judged by the adoption but instead by the extent that the 
system diffuses across the work processes and becomes routinized in a desired way in the 
users‟ daily activities (Fichman and Kemerer 1999). Recent studies and statistics on HISs 




Physicians, who possess high power and autonomy in the hospital, are often reported to 
resist toward the HISs. According to a 2009 survey conducted by Gartner (2010), while 
70% of the hospitals had 75-100% of nurses using EMRS, only a meager 18% of all 
hospitals had 75-100% of physicians directly documenting patient information via the 
system. Prior qualitative studies also observe that considerable amount of physicians do 
not directly use the system; rather, they often delegate the system-related tasks to other 
people, such as assistants or nurses (Davidson and Chiasson 2005; Jensen and Aanestad 
2007). For instance, Davidson and Chiasson (2005) find that up to 40% of all physicians 
in the studied hospital choose to use the system indirectly. Many EMRS initiatives have 
hence failed, resulting in hospitals incurring significant financial loss (Kuhn and Giuse 
2001).  
There could be several plausible explanations for physicians‟ resistance to use the system 
by themselves. First, from the utility perspective, it is possible that a physician may not 
wish to engage in direct use due to the cost-benefit asymmetry. Specifically, a physician 
may view the switch from paper-based recording to digital input to be tedious and not of 
immediate benefit to himself. Indeed, the financial benefits of deploying the EMRS are 
often perceived to be largely accrued to patients in specific and the hospital in general 
rather than the principal users of the system, i.e., the physicians (Ash and Bates 2005; 
Bates et al. 2003). This cost-benefit misalignment could result in physicians either 
actively resisting the implementation or passively delegating the system learning and 
usage to others (Lapointe and Rivard 2005). Second, from the limited cognitive resource 
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perspective, physicians need 1) to make many medical decisions during their daily work 
routine, 2) to work under constant stress and time pressure, and 3) to be attentive to 
details, such as be mindful of a patient‟s allergy and medical history before prescribing 
medications. In this view, delegating the interaction with the EMRS to others, such as the 
assisting nurses, appears to be a feasible and quick solution for many physicians (Kane 
and Alavi 2008). Third, the physicians may not experience significant pressure from the 
immediate supervisor or peers or being convinced, e.g., from colleagues who are 
cognizant of the system, to engage in direct use of the EMRS.  
Unlike physicians, nurses may not have much power inside the hospital. In terms of 
system use, they often do not have much autonomy to actively resist toward a particular 
HIS. Nevertheless, they are not restricted by the designed ways of using the system. For 
instance, Koppel et al. (2008) identify 15 types of workarounds when nurses interact with 
CLMMS. Similarly, Patterson et al. (2006) through an ethnographic study have observed 
a prevalent noncompliance with recommended practices among nurses. These different 
types of system use behaviors employed by nurses could potentially cause negative 
consequences such as wrong patients, medication, dose, route or time being served 
(Koppel et al. 2008). 
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1.4 Limitations of Current Research 
Despite the broad interest and a vast literature, our understanding of IS use by key 
healthcare providers in hospitals remains relatively undeveloped. In this section, we 
highlight five major limitations of the current research, which serve as the motivation for 
the two empirical studies in this thesis. 
1.4.1 Variations of IS Use in Organizations 
While prior studies have established a cumulative research on individual-level IS use, a 
key concern with the bulk of the extant IS use literature is that direct use has typically 
been considered to be the manifesto representation of (or equate to) IS use (DeLone and 
McLean 2003; Doll and Torkzadeh 1998). In other words, majority researchers hold the 
assumption that a user interacts with a system directly.  
Recent researchers contend that this focus could limit our understanding of how a system 
is actually used in the organizational context. Inside an organization, using an IS is often 
an integral part of employees‟ daily job (Karahanna et al. 1999). Although designated 
users rarely have the opportunity to voluntarily choose the system in this setting, they do 
not all interact with the system directly nor use the system as mandated by organizational 
policies. Specifically, system users may often adapt the intended structures of an IS when 
they perceive the original structure to be not appropriate (DeSanctis and Poole 1994; 
Orlikowski 1992), i.e., variations of IS use may occur. For instance, for professions with 
constant work pressure and considerable power inside the organization, one prevalent 
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type of use variation behavior is indirect use (Kane and Alavi 2008; Kraemer et al. 1993). 
People from these professions may have limited motivation to use an IS directly since it 
adds burden to their busy schedule. In addition, given the authority inside an organization, 
they are not “controlled” by the system; rather, they are capable of changing the patterns 
of the system use (Orlikowski 1992) such as delegating the system works to other 
supporting staff. As introduced in section 1.3.4, the prevalence of physicians‟ indirect use 
is often observed in many hospitals. However, extant IS literature has yet to 
systematically explore this phenomenon. 
1.4.2 Antecedents of IS Use 
While a set of predictors toward direct use have been identified, the same factors may not 
hold for the variations of IS use due to different characteristics involved. For instance, as 
a variation of direct system use, indirect use differs from direct use from the behavioral 
perspective. For instance, direct use requires substantial learning effort of a user. 
Comparatively, in an indirect use situation, an intermediary user “represents” the 
designated user in using an IS. Hence, in the indirect use situation, the designated user is 
not required to expend significant learning effort. Given the above varying characteristics, 
different types of system use are unlikely to be influenced by the same antecedents, or in 
the same manner for that matter.  
Furthermore, extant theories, such as technology acceptance model (Davis 1989) and the 
theory of diffusion of innovation (Rogers 2003), mainly focus on the effects of 
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technology characteristics on individual IS use. There is relatively little effort placed on 
other dimensions of antecedents. A review of prior research in HISs adoption and use  
(see the first half of Table 1.4) have identified antecedents such as level of computer 
proficiency (Dansky et al. 1999), time and cost in learning and using the system (Leung 
et al. 2003), technology acceptance model variables (Bhattacherjee and Hikmet 2007), 
and misalignment of system with existing process (Cho 2006; Cho and Mathiassen 2007). 
While these studies offer valuable insights from a system-user interaction perspective, the 
use of an IS within an organization is, in part, subjective and socially structured (Fulk et 
al. 1990). In other words, a user‟s actual IS use could be substantially influenced by 
coworkers‟ and supervisors‟ attitudes, statements and behaviors (Fulk et al. 1990; 
Malhotra and Galletta 2005).  
Indeed, there are some qualitative substantiations  (see the second half of Table 1.4) 
implying that influences from the working environment could potentially play a more 
prominent role than system related factors in explaining the different types of IS use in 
hospitals (Davidson and Chiasson 2005; Davidson and Chismar 1999; Jensen and 
Aanestad 2007; Kohli and Kettinger 2004). Nevertheless, such impacts on healthcare 






Research Question/Focus Research 
Methodology 
Main Findings/Contributions 
Dansky et al. 
(1999) 
Identify factors influencing 
successful EMRS implementation 





Computer experience, computer anxiety and perceived organizational 
support were associated with physicians and mid-level practitioners‟ 
perceived usefulness of the EMRS. 
Leung et al. 
(2003) 
Examine barriers and  incentives 
related to clinical computerization 
in Hong Kong 
Survey 
(731 physicians) 
Time costs, lack of technical support and large capital investment were 
biggest barriers to clinical computerization. Improved office efficiency 
and better quality care were biggest incentives to adopt. 
Ash et al. 
(2003) 
Identify perceptions of diverse 
healthcare professionals involved 




Four themes emerged related to successful POE implementation: 
organizational issues, clinical issues, technical issues, and organization 
of information issues. Some differences exist between teaching and 




Construct a multilevel model to 




Group resistance behaviors varied when the system was introduced and 
when it was being implemented. The group resistance emergence process 




Examine physicians‟ resistance to 
EMRS from dual-factor model of 




Resistance to change (influenced by perceived threat) was negatively 
related to usage intention in addition to perceived usefulness (influenced 
by perceived compatibility) and perceived ease of use (influenced by 




Investigate the roles of industrial 
infrastructure factors in shaping 
Tele-health innovation adoption 




Medical innovators were the main drivers of the tele-health program, but 
were largely isolated from other stakeholders with limited support. 
Contextual issues (e.g., misalignment of innovation with existing 
insurance arrangement; lack of training and resources) constrained the 






Investigate how the interaction of 
institutionally triggered and 
technology-triggered change 
engender alignment when 
implementing computerized 




Complementary, overlapping processes triggered by technology and 
institutional changes increased interdependency among clinical 
department, multi-disciplinary cooperation and standardization in clinical 
decision-making. Micro-level actions could be affected by macro-level 
institutional influences. 




Examine decision and actions that 
influence effective implementation 




Physicians, given their independence from the healthcare system, cannot 
be required to directly use the system. It is critical to make the project 
physician-led by utilizing leadership from the physician team to gain 




Examine how to successfully 
induce physicians to use a profiling 
system when the hospital 
management lacks legitimacy 
Action research 
(an acute care 
community 
hospital) 
When lacking legitimacy, hospital management should utilize peer-based 
influence together with increasing the recognized information and 
technical legitimacy and facilitating discussion environment among 
physicians. 
Davidson 
and Chiasson  
(2005) 
Examine how technology and 
social practice are mutually 
adapted during EMRS 




It is particularly difficult to adjust the work practice of physicians as they 
retain considerable autonomy in system usage A considerable proportion 
of physicians choose to indirectly use the system by delegating the work 
to nurses. Various contextual factors (e.g., IT artifact, malleability of the 
software, institutional influences, and organizational size) could 




Examine how healthcare 
professionals experience an 





Healthcare professionals actively enact the system and take a decisive 
role in using the system based on their conceptions. Should they perceive 
system use as a threat to their autonomous or time-consuming task, 
workarounds may occur which challenge the intended system usage.  
Table 1.4 Prior Studies on HIS Adoption/Use
 21 
 
1.4.3 Impact of IS Use on Users’ Performance 
When a large-scale IS is adopted by the organizational management, it is expected that 
the system can bring favorable outcomes to the organization. However, this may not be 
the case, especially at the initial post-adoption stage, at which the system is initially 
rolled out inside an organization and used in the employees‟ work routine. Prior research 
has consistently found that due to various obstacles such as inexperienced users, 
misalignment between innovation and work process, as well as the change management 
issues, it‟s particularly challenging for large-scale ISs to demonstrate touted benefits at 
the initial post-adoption stage (Lapointe and Rivard 2007; Nicolaou and Bhattacharya 
2006). Organizations adopting large scale ISs such as enterprise resource planning 
systems should expect at least a two-year lag to be able to observe better performance as 
compared to those non-adopters (Nicolaou 2004).  
Despite that the positive impact of IS use on the initial performance improvement is not 
guaranteed, demonstrating such an improvement is of great importance toward the 
eventual success of an organizational IS. For organizational management, positive initial 
outcomes could provide strong support for IT management to justify the considerable 
investment to the board of directors. This could also help secure subsequent funding for 
the system maintenance and future adaptations. For employees serving as designated 
users, perceiving initial positive impact of the system on their work could build 
confidence in their continued use of the system. Conversely, without realizing initial 
positive work impact, system users may become less committed to or even resist using 
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the system. This attitude or behavior could run into a vicious circle, which may 
eventually lead to system abandonment. For instance, Lapointe and Rivard (2007) 
observe from multiple case studies that healthcare providers who are unable to perceive 
the benefits of an EMRS would engage in passive or active resistance. The resistance 
results in the system being dramatically downsized or even withdrawn from the hospitals. 
Prior literature investigating the impact of IS use on individual work performance has 
presented mixed findings (Burton-Jones and Straub 2006). For instance, while a positive 
and significant relationship between IS use and perceived work impact is found by Doll 
and Torkzadeh (1998), other studies report the relationship to be insignificant (e.g., Lucas 
and Spitler 1999). A more in-depth investigation on how the IS use behaviors can lead to 
initial performance improvement is much needed. 
1.4.4 Research Methodology  
A diversity of research paradigms have been found in the IS field. The three most 
commonly adopted research paradigms are: positivist, interpretivist, and critical (Neuman 
2003). Specifically, positivist views research as “an organized method for combining 
deductive logic with precise empirical observations of individual behavior in order to 
discover and confirm a set of probabilistic causal laws that can be used to predict 
general patterns of human activity” (Neuman 2003, p.71). Interpretivist views research as 
“the systematic analysis of social meaningful action through direct detailed observation 
of people in natural settings in order to arrive at understandings and interpretations of 
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how people create and maintain their social words” (Neuman 2003, p.76). Critical view 
of research is “the critical process of inquiry that goes beyond surface illusions to 
uncover the real structures in the material world in order to help people change 
conditions and build a better world for themselves” (Neuman 2003, p.81).  
These paradigms have been traditional viewed as mutually exclusive and hence 
individual research tends to adopt only one paradigm (Mingers 2001). Though not 
definitive, quantitative methods such as survey and experiments are often used in the 
positivist research. Qualitative methods such as interviews or observations often appear 
in the interpretive research. In contrast to the mutual exclusive view of research 
paradigms, some researchers contend that to better solve a complex research topic, a 
combination of multiple research methods inherent from different paradigms need to be 
adopted (Landry and Banville 1992; Mingers 2001). To the extent that different research 
methods can contribute to different aspects of the reality, the multi-method approach can 
lead to a richer understanding of the research topic. Specifically, Mingers (2001) has 
proposed five generic research strategies to illustrate how different research methods 
from different paradigms (e.g., qualitative and quantitative methods) can be combined 
together.  
 Sequential: different methods are used in the way that the results from one 
method can be used as the input for the other. For instance, the findings of a 
qualitative study are used to design the questionnaire of the subsequent survey.  
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 Parallel: different methods are conducted separately on the same set of data. The 
findings of each research method are compared and combined to reach the final 
understanding. 
 Dominant: One method is selected as the main approach. The other method is 
used to supplement the conclusion.  
 Multimethodology: Multiple methods from different paradigms are specifically 
developed for the task (e.g., action research). 
 Multilevel: Different methods are adopted for people from different levels of an 
organization.  
Though Mingers‟s suggestion has been provided for a decade, very few studies have 
employed such a multi-method approach (a few exceptions are Bock et al. (2005), Koh et 
al. (2004) and Ransbotham and Mitra (2009)). Despite the complex context of HIS use, to 
our best knowledge, there is no empirical study adopting the multi-method approach to 
understand the related issues. 
1.4.5 Cultural Dimension 
Prior studies on HISs were mainly conducted in western counties where equality and 
liberty are embedded in the core value system of the society. However, such values may 
not hold in other cultural contexts. For instance, China is considered as a highly 
hierarchical society. Chinese people in general accept unequal distribution of power and 
adhere to the related social rules such as respecting for elders and those with authority 
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(Xie et al. 2008). One of the defining philosophies in the traditional Chinese value system 
is the five Cardinal Relations of Confucianism. This philosophy states that the stability of 
a society depends on the properly differentiated relationships with inherent power 
distance between particular individuals, such as husband-wife and elder-younger (Farh et 
al. 1998; King 1991). In addition, instead of identifying with affiliated work groups, 
employees in Chinese organizations care more about building interpersonal relationships 
and network, termed guanxi. Representing a particularistic tie between an individual and 
others characterized by sentiment (qing) and obligation (yi), Guanxi is deemed important 
to regulate organizational behaviors (Chen et al. 2004; Yang 1994).  
Empirical evidence suggesting that the influence of traditional Chinese values could 
challenge or moderate the previously established relationships in studies conducted in the 
western countries such as the relationships between organizational justice and citizenship 
behavior (Farh et al. 1997), and between job control and employees‟ health (Xie et al. 
2008). Hence, it is intriguing to explore whether previous identified effects can still hold 
in the context different from the western such as China. 
1.5 Research Questions 
Against the backdrop of current research limitations, we attempt to obtain a better 
understanding of why and how different types of IS use occur among key healthcare 
providers and the associated consequences. We follow Emory‟s (1980) four-step 
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hierarchical questioning approach in this thesis. This approach starts with the most 
general step: management question (provides motivation for the research), followed by 
the research question (reflects the general purpose of the research), investigative 
questions (fractioned out of the research question and used to direct detailed research 
effort) and measurement questions (used in the survey instrument or observations 
scheme).  
The main management question driving this thesis is “How can hospitals appropriately 
manage the actual use of HISs among major healthcare providers?” 
The research question that we aim to address is, “What are the major strategies to 
appropriately manage the different types of IS use among physicians and nurses, and 
how do these strategies work?” 
To address this research question and prior research limitations, we aim to examine 
important types of IS use behaviors for physicians and nurses, understand managerial 
antecedents and the associated impact on work performance. Given the different job 
nature associated with physicians and nurses, studies planned for these two key 
stakeholders have different focuses.  
Physicians, with high extent of job autonomy and superior status inside the hospital, are 
less restricted by the pre-established rules set by the hospital management or the system 
designers. Hence, their system use behaviors are less likely to be subject to standard 
regulations and tend to vary with the environment they interact with (e.g., working and 
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culture in the society). In other words, their system use behaviors and influential factors 
could be context-specific.  As a result, it is useful to examine the possible contextual 
influences (e.g., organizational and cultural settings) on prominent IS use behaviors 
among physicians. 
Unlike physicians, nurses possess much less job autonomy inside the hospital. Under 
such circumstances, their use behaviors are largely subject to rules and standards set by 
the hospital management or the system designers. In other words, the management of IS 
use for nurses can be relatively unified across contexts. Hence, the findings are more 
generalizable if the initial impacts of IS use behaviors are explored for nurses than for 
physicians.  
Based on the above reasoning, we aim to answer the following investigative questions 
through two empirical studies 
Study 1: focusing on physicians (Chapter 2) 
1) What are the types of IS use behaviors exhibited by physicians? 
2) How do various social factors influence the identified types of IS use behaviors 
for physicians?  
3) How can the cultural context possibly affect the findings of the research?   
Study 2: focusing on nurses (Chapter 3) 
4) What are the types of IS use behaviors exhibited by nurses? 
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5) To what extent do the identified IS use behaviors determine a nurse’s initial 
performance improvement and how?  
6) Are the effects of these IS use behaviors contingent on the system-related 
mechanisms provided by organizations? 
The measurement questions are presented in the form of survey instrument. The related 
questions for both studies can be found in Appendix A and C. 
1.6 Potential Contributions 
This thesis seeks to benefit and contribute to both academic and practitioner arenas. For 
researchers, it might contribute to the existing literature on IS use and health information 
systems. 
 The first study will be one of the first studies to systematically assess the two 
prominent types of system use for physicians: direct use and indirect use. The 
findings of this study could possibly highlight the necessity of scrutinizing 
indirect use inside the hospitals. 
 The first study will provide valuable contribution to the cumulative research on 
antecedents of IS use in organizations. The study will add to the debate on 
whether contextual influences or technology characteristics are more important in 
explaining one‟s IS use behaviors.  
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 The first study will add to the literature by proposing and examining the 
antecedents of physicians‟ IS use in a non-western context. The findings could 
possibly be compared to prior findings from studies conducted in the western 
context. 
 The first study will theoretically extend the social power theory by enhancing the 
applicability of this theory to predict organizational phenomena, especially in the 
Chinese hospital context.  
 The second study will provide supporting evidence to the theoretical debate on the 
appropriateness of IS use as an important measure for IS success in the mandatory 
setting.  
 The second study will enhance our theoretical understanding on the boundary 
conditions for the interplay between IS use related behaviors and system 
supporting mechanisms.  
 This thesis will demonstrate how to employ multi-method approach to 
systematically develop a research model based on a generic research framework. 
This approach could be particularly necessary when the studying phenomenon is 
novel or the researchers have the objective to extend the extant theory. 
For practitioners, this thesis will highlight the prominent types of IS use by physicians 
and nurses and the associated managerial strategies. Hence, the findings may be useful in 
providing important insights into the design, management and use of HISs.   
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 This thesis will provide implications for the system designers to incorporate 
relevant features inside the system.   
 This thesis will facilitate the hospital management to advocate and mindfully 
manage the use of a HIS.  
 This thesis will help healthcare policymakers constitute and refine HIS-related 
rules and policies.  
1.7 Thesis Structure 
In the opening chapter, we have highlighted the importance of IS use for researchers as 
well as for practitioners. This is followed by definitions of IS use at the individual and the 
collective levels. We have also introduced the focal context of this thesis: healthcare 
information systems by describing the salient systems, their benefits and the current use 
status by healthcare providers. Upon obtaining the context information, we have then 
briefly reviewed the extant literature on IS use and healthcare information systems. Five 
major limitations have been found and serve as the motivation for this thesis. Following 
that, we have proposed the research questions that the thesis aims to address and potential 
contributions we can make to the researchers and to the practitioners. The subsequent 
chapters of the thesis are organized as follows:  
 Chapter 2: investigates the effects of social power antecedents on physicians‟ 
direct and indirect use of the electronic medical record system (study 1). Generic 
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research framework is first presented based on the social power literature. Refined 
research model is then described by incorporating the contextual settings from the 
qualitative data. The model is tested through a survey among 213 physicians. Data 
analysis results, discussion and implications are presented thereafter.    
 Chapter 3: explores the effects of IS use related activities on nurses‟ initial 
performance improvement in the context of closed loop medication management 
system (study 2). The same multi-method approach as shown in Chapter 2 is 
adopted. The refined research model derived from the extant literature and 
findings from the qualitative study is tested through a longitudinal survey among 
329 nurses. Data analysis results, discussion and implications are also presented. 
 Chapter 4: concludes this thesis by first revisiting the objectives of the thesis. A 
summary for the contributions of the two studies is then discussed, and followed 
by the directions for future research.  
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Chapter 2  
Social Power Effect on Chinese Physicians’ Direct 
and Indirect Use of Healthcare Information 
System 
2.1 Introduction 
In this chapter, we focus on two forms of IS use that are prevalent among physicians, 
namely direct use and indirect use. As defined in section 1.2.3, when a designated user 
personally operates system features in the work setting, he/she is said to engage in direct 
use of the system. Conversely, when a designated user employs one or more intermediary 
users to operate system features on his/her behalf, the user is said to engage in indirect 
use of the system.  
The prevalence of indirect system use, which is sometimes favored by designated 
physicians as it helps them accomplish tasks with less hassle, could undermine the 
realization of several touted organizational benefits. From the hospital‟s cost control 
perspective, anticipated cost reduction through paper elimination may not be realized as 
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designated users are likely to place instructions on the paper for transcription. The 
prevalence of indirect use may even burden the organization with higher manpower cost 
since more intermediary users are needed to handle the system-interaction tasks (Aarts et 
al. 2007). From the patient care quality control perspective, work errors such as 
transcription errors can occur in the context of indirect use as instructions placed by 
designated physicians on the paper could be illegible, misinterpreted and wrongly 
transcribed. Decision support tools, such as the medical prescription check features, may 
also no longer be effective as the intermediary users may not have the necessary skills or 
expertise to use the tools. 
The existence of indirect use alludes to the importance of various forms of social power 
in the focal hospital context of our study. The social power effects are deeply rooted in 
the unique hospital (institutional) context and the Chinese (cultural) context of the study. 
In the hospital context, there exists an inherent asymmetry of power between physicians 
and other healthcare professionals. Physicians, with their combined specialized 
knowledge as well as the principal, authoritative and noble care-giver role, possess 
significant social power within the hospital. In addition, China is recognized as a highly 
hierarchical society where Chinese people in general tend to accept unequal distribution 
of social power and they are more likely to adhere to related social rules such as respect 
for seniority and those with authority (Xie et al. 2008). Hence, Chinese physicians may 
have the means not to comply with top administrative management‟s request to use the 
system directly (e.g., using their power to induce indirect system use).  
 34 
 
Our literature review reveals that the social power effect on direct system use and indirect 
system use in an organization has not been systematically scrutinized in the extant 
literature on IS use. Most prior research has generally assumed that users engage in direct 
use of the system and has identified antecedents of system use primarily from the system-
user interaction perspective (Lamb and Kling 2003). The extant development of social 
power theory (Raven 1965; Raven 1992; Raven et al. 1998) is also not sufficient to fully 
explain the phenomena of indirect use such as it does not provide sufficient justification 
on how social power can influence two manifestations of one specific target behavior 
such as direct and indirect IS use.  
In light of the importance of the context, this study seeks to illuminate the linkage 
between social power theory and IS use (i.e., both direct use and indirect use) in a 
cultural (Chinese) and institutional (hospital) environment that is different from those of 
western countries. Focusing on a physician as the subject, we adopt a multi-stage theory 
building approach to explore how a physician’s direct and indirect use of a healthcare IS 
- electronic medical record system (EMRS), in the Chinese context, could be subjected to 
various forms of social power. This study was conducted in three stages (see Table 2.1). 
First, we conducted in-depth literature review to gain a holistic understanding of the 
social power theory and derive a theoretically-driven research framework. Second, we 
refined this research framework by utilizing the qualitative data (i.e., on-site observation, 
interviews and documents) collected in a large Chinese hospital. A refined research 
model that links the pertinent social power constructs to direct and indirect use was then 
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proposed. Third, we conducted a survey with 213 physicians in the hospital to validate 
the proposed refined research model. Through demonstrating how organizational users 
such as physicians respond to different forms of social power, this research addresses a 
broader and more enduring issue of how to harness and deploy IS effectively for 




Stage Stage 1: Initial model conceptualization  
(theoretical development) 
Stage 2: Model refinement 
(refinement using qualitative data) 
Stage 3: Refined model validation 
(empirical assessment) 
Purpose Identify a theoretically-driven research 
framework based on the literature review 
Refine the research framework derived 
in Stage 1 by considering the focal 
context, i.e., institutional (hospital) and 
cultural (China) domains 
Empirically test the refined research 








                     
              
        
Data source Literature on social power theory; related 
empirical studies on social power, 
healthcare IS, and Confucian context.  
On-site observation (3 months); 
documents; interviews (2 supervisory 
physicians; 14 regular physicians); ad-
hoc dialogues with the IS professionals 
during the on-site observation period 
Large survey (213 physicians) 
Key findings General research framework 
 Social power theory is appropriate to 
explain the direct and indirect system 
use by physicians 
 Harsh power and soft power have 
different bases and are expected to exert 
different effects on direct and indirect 
use 
Refined research model 
 Assumptions are understood. 
 Appropriate forms of social power 
are selected  
 Harsh power in general has a 
stronger effect than soft power 
(unique in the Chinese context) 
Hypothesis testing  
 Soft power (informational power and 
referent power of other(s)) had 
significant effects on a physician‟s 
indirect use of EMRS only.  
 Harsh power (reward power and 
positional legitimacy power of 
supervisor) were only significantly 
related to direct IS use 
 Harsh power (coercive power of 
supervisor) influenced both direct 
and indirect IS use. 
Table 2.1 Summary of the Multi-Stage Approach
Single influencing 




target (e.g., an 
employee)  
 
Multiple influencing agents 
(e.g., supervisor, departmental 
peers; professional peers)  
 





2.2 Initial Model Conceptualization: Social Power Theory 
The social power approach has led to significant insights regarding the importance of 
interpersonal influence on individual behaviors and has been well recognized as a central 
concept in studying phenomena inside an organization (Peiró and Meliá 2003; Raven et 
al. 1998). The central thrust of the social power theory is that people are interdependent 
and an individual (or a group of individuals) with certain social power can induce another 
person‟s psychological or behavioral compliance that the latter would not do otherwise 
(Peiró and Meliá 2003; Raven et al. 1998). Social power refers to the ability or potential 
of an agent (i.e., a person or a group) to affect a target (i.e., another person) to believe or 
behave according to what the agent desires (French and Raven 1959).  
Social power, based on the above definition, is different from a related construct, social 
influence. While both social power and social influence capture an agent gaining 
compliance from a target, these two constructs illustrate different phenomena. Social 
influence depicts an agent‟s overt attempts to influence a target (Cialdini and Goldstein 
2004); that is, a target can perceive specific tactics explicitly exercised by the influencing 
agent to secure the compliance (Mulder et al. 1986). For instance, subjective norm, a 
form of social influence, stems from the directly felt expectations from salient others 
(Ajzen 1991; Bagozzi and Lee 2002). In relation to the context of IS use, our review 
suggests that there is an abundance of IS literature examining the effects of social 
influence (e.g., subjective norm on IS use); these studies however have neither examined 
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the effects on both direct and indirect use of IS nor yielded consistent findings on IS use 
(e.g., Davis 1989; Venkatesh and Morris 2000; Venkatesh et al. 2003). Such 
inconsistencies may be due to the over-simplified conceptualization of the 
interdependence among individuals (Lamb and Kling 2003). For instance, subjective 
norm typically denotes the aggregated expectation from multiple agents, and hence it is 
difficult to elicit the differentiated forms of expectations from the agents. Furthermore, 
one‟s compliance may also be attributed to the potential influence an agent possesses, 
besides his or her overt actions. Social power, in contrast, emphasizes the potential 
sources of power available to an agent that is valued by a target, such as a supervisor‟s 
ability to reward subordinates (French and Raven 1959; Raven et al. 1998). When a target 
changes the behavior due to the effect of social power, the change may not only stem 
from the actions actually exerted by the agent (e.g., overt persuasion) but can also be 
attributed to potential influences from the agent (e.g., a subordinate perceives that the 
compliance can possibly let him/her gain recognition from the supervisor).  
Social power is an encapsulating concept that can be manifested in various means. To 
better develop the theoretical perspective of social power on EMRS direct and indirect 
use, we revert to the Raven‟s typology of social power (Raven 1965; Raven 1992; Raven 
et al. 1998). The central thesis of this typology, which is coined to provide the most 
insightful and comprehensive view of social power (Carson et al. 1993), is that a target 
could comply with an agent when the latter 1) is able to offer positive compensation for 
the compliance (i.e., reward power), 2) is capable of exercising unpleasant actions for 
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non-compliance (i.e., coercive power), 3) occupies a legitimate position from the 
organizational hierarchy or social norm (i.e., legitimacy power (positional or social)), 4) 
is a valuable referent to the target (i.e., referent power) or 5) possesses certain expertise, 
knowledge or information that the target lacks (informational/expert power). Essentially, 
social power manifests itself as reward power, coercive power, legitimacy power, referent 
power and informational/expert power (Podsakoff and Schriescheim 1985). More 
recently, researchers proposed that these forms of social power can be further 
conceptually dichotomized into two broad groups: 1) harsh power and 2) soft power 
(Erchul et al. 2001; Schwarzwald et al. 2005).  
Harsh power stems mainly from the organizational resources, such as the position of 
authority (Hardy and Clegg 1996; Raven et al. 1998). An agent who possesses harsh 
power has inherent advantages over a target. Harsh power is demonstrated in two ways. 
First, a target‟s compliance is based on the desire to receive additional outcomes in return, 
such as obtaining positive appraisal or avoiding disapproval from the supervisor (Mulder 
et al. 1986). Second, a target‟s compliance can be based on a sense of obligation without 
expecting any returns (Raven et al. 1998). Harsh power is conceptualized as reward 
power, coercive power and positional legitimacy power (Raven et al. 1998).  
Soft power is exemplified by personal and nuanced characteristics possessed by an agent 
(Schwarzwald et al. 2005). More elaborately, while harsh power is based on an agent‟s 
ownership of organizational resources such as the position, soft power is often formed 
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through an agent‟s personal characteristics, such as the attractiveness perceived by the 
target or the knowledge the target desires (Schwarzwald et al. 2005). Hence, soft power is 
seen as a feebler form of influence compared to harsh power because the effect of soft 
power relies on the target‟s recognition of the agent‟s personal characteristics (e.g., if the 
target wants to identify with the agent). Soft power manifests itself in three forms, 
namely informational/expert power, referent power, and social legitimacy power (Erchul 
et al. 2001). 
Table 2.2 depicts the related extant studies on social power and a comparison of prior 
works against this study. In various dyadic relationships (e.g., a supervisor and a 
subordinate; a professor and a student), an agent‟s social power is believed to influence a 
target‟s outcomes, such as work performance, job satisfaction, organizational 
commitment and compliance (e.g., Aguinis et al. 1996; Carson et al. 1993; Koslowsky et 
al. 2001; Schwarzwald et al. 2001; Schwarzwald et al. 2005). The higher level of 
abstraction of social power (i.e., harsh power and soft power) offers researchers a 
consistent and concise set of social power that can be applied to multiple contexts. In 
general, prior studies were mainly conducted in the western countries and researchers 
consistently found that soft power is likely to induce better outcomes than harsh power. 
For instance, Raven et al. (1998) found that the compliance to soft power, not harsh 
power, is positively associated with job satisfaction. In a similar vein, Schwarzwald et al. 
(2001) reported that policy officers are more willing to comply with soft power than 
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Methodology 
Main Findings/Contributions 
Subject as the target  
Aguinis et 
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Investigate main and 
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Graduate students‟ perceptions of their professors‟ 
power are important antecedents of students‟ 
experiences, satisfaction and success. 
Pierro et 
al. (2008) 
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Power compliance Survey 
(Study 1: 144 
military officers; 
Study 2: 79 
employees; 
Study 3 and 4 : 
100 / 145 
employees; 
Intrinsic motivation, desire for control, “getting-
ahead” style, and self-esteem are positively related to 
compliance to soft power. Extrinsic motivation and 
“getting-along” style are positively related to 
compliance with harsh power.  
Schwarzw
ald et al. 
(2005) 
Investigate the 









Power preference Experiment 
(146 students 
and 125 service 
workers) 
Harsh power is used greater toward the out-group 
than in-group targets. Higher status the agent 
possesses, greater harsh power is used toward in-
group targets. 
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social power model 







N.A. Case study 
(school 
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All the power bases proposed by Raven (1992) are 











Power compliance Survey  




Soft power is more preferable by psychologists than 
harsh power. Social power can be labeled as position 
power, impersonal sanctions, personal power, and 




Subject as either the agent or the target (but not both) 
Koslowsk
y et al. 
(2001) 
Examine antecedents 
of power and their 








(232 nurses and 
32 supervisors) 
Objective and subjective indices of professional 
distance, supervisor seniority, and type of promotion 
are significant predictors of power compliance. Job 
satisfaction is positively related to soft power, but 
negatively related to harsh power. Commitment is 




















Formal power (i.e., legitimate, reward and coercive 
power) is associated with hierarchy and anti-
symmetrical. Informal power (i.e., referent and 
expert power) is based on informal social structure 
and reciprocal. Conflict is negatively related to 




instrument of social 
power and categorize 
forms of power into 




Job satisfaction Survey 
(Study 1: 317 
students;  
Study 2: 101 
health workers) 
Interpersonal Power Inventory (IPI) assessing a 
supervisor‟s power on subordinate is developed. 
Power can be categorized into harsh and soft bases. 
Greater compliance to soft power leads to higher job 
satisfaction, whereas the extent of harsh power 
compliance is not associated with job satisfaction. 
Schwarzw
ald et al. 
(2001) 
Test the interaction 
between social power 
and leadership type 
for gaining 
compliance 
Police captain / 
police officer 
Power compliance Survey 
(40 police 
captains and 240 
police officers) 
Police officers are more willing to comply with soft 
than harsh power from captains. Those worked for 
high transformational captains have higher likelihood 
to comply than low transformational captains. 
Table 2.2 Review of Related Extant Studies on Social Power
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Based on the above conceptualization of social power from the literature, we depict the 
generic research framework, as shown in Figure 2.1. The main proposition is that various 
forms of social power have differentiated effects on a physician’s direct and indirect 
system use, depending on whether the forms of power are harsh and soft in nature.  
Figure 2.1 Generic Research Framework for Study 1 
Three research gaps can be identified from the generic research framework. First, while 
prior literature has demonstrated the influence of an agent‟s social power on a target‟s 
compliance (Pierro et al. 2008; Schwarzwald et al. 2001) and that power has an effect on 
IS use (Jasperson et al. 2002), it is unclear how social power could affect different 
manifestations of compliance, such as direct and indirect IS use. Second, within an 
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organization, rather than affected by single power agent as examined in prior literature, 
an individual could be subject to social power from multiple groups of people (e.g., 
supervisor, and departmental peers) (Bartos et al. 2008; Lewis et al. 2003). Third, 
empirical evidence suggests that the influence of traditional Confucian values could 
challenge or moderate the previously established relationships found in the western 
countries (Farh et al. 1997; Xie et al. 2008; Winckler 1999). It is hence intriguing to 
explore whether previously identified social power effects (e.g., soft power is more 
effective than hash power) can still hold in this much less studied societal context. 
To refine the generic research framework, we collected qualitative data based on the 
context of this study to help us understand the context, select appropriate forms of social 
power, and explore the differentiated effect on direct and indirect IS use. The outcome of 
such attempt is to develop a more contextualized and parsimonious research model, 
which is in line with the merit of Mingers‟s (2011) sequential multi-method design. 
Elaborately, we seek to extend the social power theory by examining the effects of harsh 
and soft power on a physician‟s direct and indirect IS use by 1) using two manifestations 
of IS use instead of general system use as dependent constructs, 2) taking a multi-agent 
perspective, and 3) situating the hypotheses in the Confucian societal context.  
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2.3 Refined Research Model  
We selected a public hospital in China to conduct the multi-method study. The choice of 
a single hospital allows us to control for the extraneous effects of several organizational 
level constructs, such as difference in EMRS packages and the hospital characteristics, on 
an individual‟s use behavior. In line with the previous literature (see e.g., Karahanna et al. 
1999), this selection strategy is more effective in detecting micro level effects. Significant 
effort was expended in the hospital selection. Specifically, the studied hospital satisfies 
several of this research‟s criteria. First, the hospital has implemented the EMRS for at 
least two years at the point of study since we are examining the frequency of use and not 
the intention to adopt. By collecting responses from the physicians after EMRS had been 
implemented for a period of time would allow the physicians to provide an accurate 
reflection on their interactions with the EMRS. In our studied hospital, the EMRS was 
introduced close to three years ago when we collected the data. Second, the hospital has a 
sizeable pool of physicians to be able to achieve the minimum statistical predictive power 
for our survey. Third, the EMRS implemented within the hospital is enterprise-wide and 
not an isolated installation on a few computers. This criterion helps minimize the 
confounding factor of having the respondents not use the system due to a lack of 
functionalities and system integration. Our studied hospital had an EMRS that connected 
the key departments within the hospital. 
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To refine the generic research framework, we conducted on-site observations to 
understand the system and working environment. Furthermore, we interviewed 14 regular 
physicians with different levels of seniority (i.e., resident physicians, attending physicians, 
assistant chief physicians, and chief physicians) and 2 supervisory physicians (i.e., 
department heads). We also conducted dialogues with the professionals in the IS 
department and gathered relevant documents including reports and meeting memos to 
gain background information about the EMRS deployment. The qualitative data 
collection took over 3 months. The interviews with regular physicians began with a set of 
questions related to their system use. (e.g., “How do you use EMRS in performing daily 
work? How do you view the value of EMRS? What possible reasons do you think can 
cause your use behaviors?”). This was followed by a few general questions to understand 
the pertinent context such as perceptions on supervisor physicians’ stand on the EMRS 
use and perceptions on the use-related regulations. The interviews with supervisory 
physicians aimed to understand their role in the use of EMRS and included questions 
such as: “a) how is the EMRS being used among the physicians in your department? 2) 
What was your attitude toward the EMRS? 3) Do you ensure that the EMRS is deployed 
as originally envisioned?” The interviews were open-ended and interactive. Interviewees 
were prompted to illustrate with examples, especially for points relevant to our focus. 




In accordance with Klein and Myers (1999), our theoretical lens was served as a 
“sensitizing device” to help us identify an initial set of themes that were pertinent to our 
study (e.g., use behavior, attitude toward system use, harsh / soft power, 
Chinese/Confucian philosophies, power effect on system use). The transcribed data was 
then first organized and coded according to this set of themes (Walsham 2006). To ensure 
the reliability of the findings, we make sure that each finding was supported by at least 
two sources (Klein and Myers 1999). An iterative process was adopted for the qualitative 
data analysis. We moved back and forth between data, theoretical lens and the refined 
model until the “theoretical saturation” is reached, where the incremental improvement of 
the model is minimal and it is possible to comprehensively explain the findings of the 
qualitative data (Eisenhardt 1989b). Before detailing the research model refinement, we 
describe the context of the focal hospital based on the qualitative data. 
2.3.1 Contextual Settings 
The focal hospital implemented an EMRS, which is an enterprise-wide healthcare IS to 
provide physicians‟ 1) centralized recording and viewing of electronic patient records, 2) 
prescription of medications and treatments, and 3) efficient administration of patient 
services such as billing or appointment management. The EMRS was considered to be 
the most expensive IS investment made by the hospital to-date with approximately RMB 
50 million (equivalent to USD 7.1 millions) initial investment and RMB 200 thousands 
(equivalent to USD 28.5 thousands) yearly maintenance fee. Given that the hospital is a 
public institution in a developing country, this investment is considered to be a bold 
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move. The system was mandatorily incorporated into the physicians‟ work process. Each 
physician within the hospital was given an account to access the system and underwent 
training before using the system.  
Seeing EMRS as the key IT delivery vehicle for efficient and quality healthcare, the 
hospital‟s top administrative management highly endorsed the EMRS adoption and 
expected the system to be directly used by the physicians. Multiple strategies were 
employed by the management to promote the direct EMRS use among the physicians. 
First, rules and policies were set to guide the conduct of the physicians in relation to 
direct system use. Second, system access control was implemented in the way that only 
physicians-in-charge can prescribe the medication and issue clinical test orders for a 
particular patient. To reinforce the policies, medical department heads were tasked as 
champions to promote direct use of the system.  
In addition to the strategies, system logs were captured and constantly monitored to 
ensure that relevant data was kept inside system. Sanctions such as deduction of salaries 
were imposed on the physicians‟ work team, rather than individual physicians. In the 
focal hospital, and like other Chinese hospitals, physicians work within a team-based 
structure in the inpatient setting. A typical medical team consists of 3-5 physicians with 
different levels of seniority. Due to the complexity of clinical work and intensive 
physician-to-patient interaction, it is challenging for the hospital management to 
explicitly define the amount of system use for each individual physician. It is further 
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understood that existing regulations in China focus on the appropriate documentation and 
storage of medical information without dictating the way of system use. Hence, despite 
the rules that promoting direct IS use, a physician who uses the system indirectly is 
neither subject to explicit penalties from the hospital management nor liable for any legal 
consequences. Working under such a situation, physicians could interact with the EMRS 
directly, indirectly or both as long as the medical information were stored and managed 
in the system. Table 2.3 lists two typical examples of indirect use based on our 
observation.  
With the brief introduction of the hospital setting, we then proceed to present pertinent 
findings identified from the qualitative data, including the relevant philosophies in the 
Confucian society, the views from regular and supervisory physicians. Such findings 
facilitate the refinement of research model in terms of construct selection and hypotheses 
development. 
Views from regular physicians toward EMRS: Consistent with our ground 
observations, regular physicians confessed during the interviews that they did engage in 
certain extent of indirect IS use, with the intermediary users varying from colleagues, 
intern physicians to nurses. These physicians were cognizant of their “special” status (i.e., 
noble caregiver role) inside the hospital. Hence, although generally aware of the 
administrative management‟s expectation of direct IS use, they perceived that they have a 
fair level of autonomy in terms of system use. A physician described the autonomy of 
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system use: “Different medical teams have different arrangements. It is not feasible for 
the hospital management to specify and monitor the extent of system use for each 
physician……If I choose to use the system indirectly, I can easily ask any of the several 
interns in our department to enter the data into the system for me.” 
Many regular physicians perceived the EMRS more as administrative work. While some 
features such as drug allergy alert could be useful for physicians‟ decision making, other 
system features such as recording patient discharge summary were deemed to be time 
consuming and laborious, thus adding limited value to the physicians‟ core responsibility 
of treating patients. A physician expressed the asymmetry of benefits between hospital 
management and physicians: “I would say hospital management definitely derives 
benefits from the system. They can do reporting and analyses and get a better view of the 
hospital administration. However, to us [i.e., physicians], it’s a bit hard to say. Quite a 
lot of system functions are routine data entry work. It’s nothing to do with improving our 
expertise in terms of treating patients. Moreover, you know, sometimes, there are some 
new errors. If you use certain templates too frequently, you could just use them and 
forget to customize.”  
Physicians in Chinese hospitals (including the studied hospital) typically have to deal 
with a very high workload that includes both inpatient work and outpatient work in a day. 
On average, a regular physician is in-charge of 10 inpatients and attends to 30 outpatients 
a day. To the extent that the direct use of EMRS did not sufficiently perceive to benefit 
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physicians‟ work accomplishment, many physicians perceived indirect EMRS use as a 
quick and practical solution to avoid incurring system-related hassles and lower the 
additional burden on their already busy daily work schedule.  
Despite their job autonomy and disposition toward indirect EMRS use, regular physicians 
in the studied hospital acknowledged that their actual use behaviors may also be 
determined by a few other reasons. First, regular physicians showed high respect to their 
supervisors. For instance, a regular physician described such a perception: “My 
supervisor’s stand is definitely important to me. If he requests me to use the system 
directly, I will certainly do so.” During our interviews and observations, a strong 
seniority-based hierarchy among physicians was evident in the studied hospital. This is 
likely to attribute to the philosophy of the Cardinal Relations of Confucianism, which 
states that the stability of a society depends on the properly differentiated relationships 
with inherent power distance such as between ruler and ruled and between elder and 
younger (King 1991; Farh et al. 1998).  
Second, during the interviews, physicians exhibited a strong tendency to avoid openly 
going against the authority such as the hospital policy. For instance, a physician 
expressed this view: “I would prefer to use the system indirectly…… But if my delegation 
will leave some clear evidence of the policy violation, that’s not good for me.” 
Individuals in the Confucian society such as Chinese physicians‟ behaviors are much 
influenced by the philosophy of Doctrine of the Mean, also termed zhongyong. 
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Accordingly to this philosophy, one should strive for a state of balance between extreme 
ends (e.g., no reward, no punishment) and act within sensible limits (Ames and Hall 
2001). This philosophy was also evident through the avoidance of negative outcomes. 
Another physician stated: “Definitely, if my salary will be deducted because of the 
indirect use, I will not do so.”  
Third, instead of identifying with affiliated work groups, physicians in Chinese hospitals 
cared about building intimate interpersonal relationships. This is termed guanxi. 
Representing a particularistic tie between an individual and others characterized by 
sentiment (qing) and obligation (yi), guanxi is deemed important to bring in prominent 
benefits to employees in Chinese organizations (Chen et al. 2004; Yang 1994).  
Views from supervisory physicians toward EMRS: When we interviewed the 
supervisory physicians, it is interesting to find out that they were fully aware that regular 
physicians engaged in indirect EMRS use. Supervisory physicians acknowledged the 
importance of having EMRS to the hospital and that they were tasked to act as champions 
by the hospital management to promote direct IS use. However, as fellow physicians and 
part of the medical team, supervisory physicians empathized with their subordinating 
physicians‟ proclivity to focus on the core responsibility, i.e., to attend to patients.  
Having both the administrative role and the clinical role, supervisory physicians 
expressed an ambivalent attitude toward EMRS use, which allows and condones both 
direct and indirect use of the system by physicians, as long as the use could benefit 
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physicians‟ fundamental clinical service values, i.e., taking care of patients. A 
supervisory physician explained this view: “I understand many of them ask others to 
interact with the system. You cannot say they are definitely wrong. Physicians’ primary 
responsibility is to treat patients. Besides the system, there are many other important 
works physicians need to do. They need to decide when is appropriate to indirectly use 
the system…… but we must make sure the data is captured inside the system correctly”. 
Such an attitude also reflects the approach of Doctrine of the Mean toward managing 
people in the Confucian society: striving for a state of balance between extreme ends (i.e., 
not strictly follow administrative rules and not totally permit physicians‟ preference) and 
acting within sensible limits. 
Table 2.3 summarizes and compares the different attitudes between hospital management, 
regular physicians and supervisory physicians based on our qualitative findings. With the 
above contextual understanding, we can consider the appropriateness of social power 




Illustration of direct 
vs. indirect use 
 
Typical examples of 
indirect use 
1. An intermediary user uses his/her account to perform a system-
related task requested by a designated user. 
2. An intermediary user uses the account of a designated user to 
perform a system-related task requested by the designated user. 




Expecting the system to be used directly by physicians 
 
Regular physicians Endorsing indirect use more than direct use as most benefits of the 
system accrue to the hospital management. Indirect use was deemed as a 
quick and practical solution to avoid incurring system-related hassles and 
additional burden on their busy work schedule. 
Supervisors Holding an ambivalent attitude toward EMRS use and allowing both 
direct and indirect use of the system by physicians 
 
Juxtaposed in the two conflicting roles: administrative (champions to 
promote direct use) vs. medical (system users endorsing indirect use can 
be a preferred choice) 
Table 2.3 Summary of Qualitative Data 
2.3.2 Selection of Appropriate Forms of Social Power 
Evidence from our qualitative data showed that others who possess social power such as 
the supervisory physicians and their colleagues could affect a regular physician‟s system 
use. Among the reasons for EMRS use, the evidence for harsh power (e.g., “my 
supervisor’s stand”; “good appraisal from my supervisor”) was overwhelmingly more 
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visible than that for soft power (e.g., “many of my colleagues use the system indirectly”). 
Different from hospitals in the western counties, we observed and learnt from the 
interviews that the positional legitimacy power of supervisor is particularly salient in 
hospitals of a hierarchical Confucian society. Although a supervisory physician (i.e., 
department head) does not possess a higher level of seniority than the rest of chief 
physicians in the same department, he/she is highly regarded by other physicians in a 
department. Regular physicians felt obligated to adjust their use behavior based on the 
supervisory physicians‟ inclinations. 
Figure 2.2 Refined Research Model for Study 1 
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2.3.3 Refined Research Model and Hypothesis Development 
Figure 2.2 depicts the refined research model. In this model, three forms of harsh power - 
reward power of supervisor, coercive power of supervisor, and positional legitimacy 
power of supervisor - and two forms of soft power - informational power of other(s) and 
referent power of other(s) - are pertinent to our research context.  
Our main proposition is that the proposed forms of social power, manifested by harsh 
power and soft power, have differentiated effects on the manner in which a physician 
engages in direct and/or indirect use of EMRS, after controlling for perceived usefulness, 
perceived ease of use, the appraisal of work impact, as well as two forms of social power 
possessed by the designated physicians - positional legitimacy power of oneself and 
social legitimacy power of oneself.  
Contrary to the previous literature, we argue that harsh power in general has a stronger 
effect than soft power in the way that various forms of harsh power have effects on both 
EMRS direct use and indirect use, whereas all forms of soft power are correlated with 
indirect use only. This thesis is based largely on the unique Chinese cultural context, 
which is well-known as a highly hierarchical society (Xie et al. 2008). Given that soft 
power is comparatively weaker than harsh power in nature, it is less likely to be dominant 
enough to compel an individual to engage in direct system use but indirect system use. It 
is important to note that all the hypotheses are framed from the perspective of a physician 
who is a designated user of EMRS. 
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2.3.3.1 Harsh Power and Physicians’ EMRS Use Behavior 
Reward power of supervisor: Reward power denotes an agent‟s ability to provide 
positive valence, such as approval, to a target for compliance (Raven et al. 1998). When 
an individual (target) perceives that an authoritative person (agent) could possibly 
administer positive outcomes for the adoption of a certain behavior, the individual has a 
higher propensity to comply with the expected behavior (Gaski 1986; Kelman 1958). 
Within an organization, a supervisor‟s reward power (e.g., ability to promote 
subordinates) stems from accountable organizational resources (Hardy and Clegg 1996; 
Raven et al. 1998) and can be exercised only when related organizational standards are 
attained (e.g., promotion is more likely to be given if an employee‟s performance meets 
the promotion criteria). In the context of this study, direct system use is more in line with 
organizational policies, in contrast to indirect system use. Hence, although both direct use 
and indirect use are deemed to be acceptable from a supervisor‟s perspective (as 
explained from our qualitative data), it is more likely for a physician to receive a 
supervisor‟s rewards (e.g., open and unswerving approval) when the physician engages in 
direct system use. In this sense, if a physician perceives the reward power of supervisor 
strongly, he/she is likely to engage in high extent of direct use. The physician may also be 
less inclined to engage in indirect use because this use behavior does not guarantee the 
receipt of the rewards. This view is in accordance with the principle-agent paradigm that 
an individual‟s behavior is often driven by and aligned with the organizational incentive 
structure (Eisenhardt 1989a). 
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H1: Reward power of supervisor is positively related to a physician’s frequency of 
engaging in direct use of EMRS (H1a) and negatively related to the physician’s 
frequency of engaging in indirect use of EMRS (H1b). 
Coercive power of supervisor: Coercive power refers to an agent‟s ability to threaten a 
target by disapproving or disliking the target for non-compliance (Raven et al. 1998). As 
in the situation of being subject to reward power, a physician who perceives coercive 
power from the supervisor strongly may engage in high extent of direct use so as to avoid 
the potential negative consequences from the supervisor (Raven 1999). When a physician 
engages others to use the EMRS on his/her behalf, the physician‟s behavior, which 
deviates from organizational standards, runs a risk of receiving negative outcomes. Hence, 
the physician is likely to have low extent of indirect use when coercive power of 
supervisor is high. 
H2: Coercive power of supervisor is positively related to a physician’s frequency of 
engaging in direct use of EMRS (H2a) and negatively related to the physician’s 
frequency of engaging in indirect use of EMRS (H2b). 
Positional legitimacy power of supervisor: Derived from the organizational hierarchy, 
positional legitimacy power emphasizes that an agent has the authority to prescribe a 
particular behavior and a target has the obligation to behave accordingly (Mulder et al. 
1986; Raven et al. 1998). This form of social power takes effect when the target 
generates a sense of “oughtness” toward the agent and decides to comply without any 
 59 
 
expectation of getting additional outcomes (e.g., rewards) (French and Raven 1959). 
Under such circumstances, unlike in the situations of reward and coercive power, the 
target‟s behavior is driven mainly by the agent‟s disposition without constraints from the 
external settings (e.g., organizational standards). In this study, while physicians typically 
possess a great extent of clinical autonomy (Davidson and Chiasson 2005), physicians in 
the Chinese context are still greatly influenced by the positional legitimacy power due to 
the strong Chinese proclivity in respecting authority and seniority (Xie et al. 2008). To 
the extent that a supervisor puts priority into the patient care and condones both direct 
and indirect use, a physician would select the form of system use that is most beneficial 
for patient care rather than his/her work efficiency. From the physicians‟ point of view, 
direct use or indirect use is likely to be deemed as a suitable response in different 
situations. Direct use is more suitable when system features facilitate physician‟s decision 
making whereas indirect use could be more appropriate when system features involve 
merely data entry. Hence, both types of system use are likely to increase when physicians 
perceive strong positional legitimacy power from the supervisor. 
H3: Positional legitimacy power of supervisor is positively related to a physician’s 
frequency of engaging in direct use of EMRS (H3a) and indirect use of EMRS (H3b). 
2.3.3.2 Soft Power and Physicians’ EMRS Use Behavior 
Informational power of other(s): Informational power stems from an agent‟s ability to 
provide valuable information, through signals or demonstrations, to a target so as to 
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induce the compliance from the latter (Schwarzwald et al. 2005). A target influenced by 
this form of power can be convinced by the information delivered through either the 
agent‟s explicit persuasion or observation of the agent‟s behavior (Kelman 1958). 
Through interacting with others (e.g., peers or supervisors), a physician may be able to 
appreciate that using the system is valuable (e.g., digitalizing patient records can provide 
better patient care). Under such circumstances, the physician may believe that the system 
should be increasingly utilized in general. However, as mentioned earlier in the literature 
and as observed from our qualitative data, most EMRS‟s benefits accrue to the patients 
and to the hospital, but not directly to physicians themselves (e.g., not directly enhancing 
physicians‟ expertise in treating patients) (Ash and Bates 2005; Bates et al. 2003). Given 
that a physician often works under high workload and constant stress conditions, he/she 
who appreciates the value of the system is likely to increase the system use in a way that 
does not cause significant distraction/interruption to his/her work. Leading from this, the 
likelihood for indirect use is therefore likely to be increased. For instance, a physician 
might ask others to record patients‟ information such that it can be consolidated 
electronically for further use while he/she can still focus on the core responsibility of 
treating patients. 
H4: Informational power of other(s) is positively related to a physician’s frequency of 
engaging in indirect use of EMRS. 
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Referent power of other(s): Referent power refers to an agent‟s ability to raise a target‟s 
desire to model or imitate the agent‟s behavior so as to yield a sense of identification 
(Mulder et al. 1986). The agent can be a single person (the target has the desire to be 
associated with) or a group of individuals (the target has the desire to be a member of it) 
(French and Raven 1959). As a form of soft power, the effectiveness of referent power 
lies on the target‟s recognition. In the context of this study, we argue that referents‟ 
opinion or behavior may not carry any significant weight in determining a Chinese 
physician‟s actual system use behavior. As mentioned earlier, in the Chinese society, 
building up identification is not valued by people as much as establishing an intimate 
relationship with others (i.e., guanxi), which is generally associated with strong sentiment 
and obligation, and can help one overcome difficulties conveniently (Chen et al. 2004; 
Farh et al. 1998). Furthermore, physicians with the high degree of clinical autonomy tend 
to choose workarounds when they perceive a particular type of system use behavior as a 
threat to their autonomy or as a time-consuming task (Jensen and Aanestad 2007). 
Toward this end, even when important referents exhibit a high degree of direct use of the 
system, a Chinese physician may choose to increase the system use too but in a way that 
does not cause much effort (i.e., indirect use). This view is in accordance with cognitive 
psychology studies that human beings are generally cognitive misers and they would be 
reluctant to expend more effort than necessary unless there is a compelling reason to do 
so (e.g., they are being directly monitored by supervisors for compliance or they can 
build guanxi with the referent) (Payne et al. 1993). 
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H5: Referent power of other(s) is positively related to a physician’s frequency of 
engaging in indirect use of EMRS. 
Control constructs: Qualitative evidence in this study indicates that physicians could also 
act as an agent in relation to the use of EMRS. Two possible forms of social power 
possessed by designated physicians could be relevant in influencing their EMRS use 
behaviors. First, physicians are generally well respected within a hospital and therefore 
enjoy positional legitimacy power over other healthcare professionals such as nurses 
(Nolan 1998). Possessing such social power in the hierarchical Confucian context affords 
a physician a strong basis to induce indirect use. Second, social legitimacy power refers 
to an agent‟s ability to raise a target‟s sense of obligation to help the agent who suffers 
from difficulties in performing a particular behavior (Raven 1999). The difficulties could 
originate from their low level of computer proficiency, inertia to learn the system or 
hectic schedules (Westerman et al. 1995). When physicians possess high extent of social 
legitimacy power, they could invoke others‟ (e.g., their colleagues‟) sense of social 
responsibility and delegate their system-related work.  
In this study, we did not consider the effects of reward power of oneself and coercive 
power of oneself on physicians‟ EMRS use for two reasons. First, since respecting for 
authority and seniority is highly valued in a Chinese society (Xie et al. 2008), physicians 
may deem that positional legitimacy power suffices to be effective at influencing 
behaviors. Consequently, exercising reward and coercive power would be unnecessary by 
physicians to engage in indirect use. Second, given that indirect use is a deviation from 
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the hospital‟s policy, a physician exercising reward and coercive power runs the risk of 
overtly engaging in organizational misconduct (Szwajkowski 1992). In light of the strong 
effect of legitimacy power and the risk involved with using reward and coercive power, a 
Chinese physician who follows the Doctrine of the Mean would be less likely to employ 
the reward and coercive power to induce indirect use. Soft power such as informational 
power of oneself and referent power of oneself are also not relevant in this context. When 
a physician possesses informational power and referent power, he/she is able to let others 
believe in the value of the EMRS or exhibit an inclination to mimic his/her system use 
behavior. Such potential influences can possibly change others‟ system use but they are 
not associated with the physician‟s own system use behavior. 
Prior studies have also suggested that technology-related constructs such as perceived 
usefulness and perceived ease of use posited in Technology Acceptance Model (TAM), 
and the system‟s impact construct, such as appraisal of work impact, have been found to 
influence system use and behavior change (Ahmad 2005; Davis 1989; Kessler 1998). To 
test our proposed relationships between various forms of social power and a physician‟s 




2.4 Validating Refined Model  
To validate the proposed refined model, a survey was conducted among physicians in the 
studied hospital. Survey methodology was used to test our model because it provides a 
basis for establishing generalizability, allows replicability, and has statistical power 
(Neuman 2003). In total, we collected 213 completed responses with 88.8% response rate, 
which is considerably high given the busy schedule of the physicians in a public hospital. 
2.4.1 Scale Development 
With the exception of the two dependent constructs on use and demographic variables, 
we adapted all measures using validated questions from the previous literature. The 
operationalization of all the constructs with Likert scale of 1-7 is shown in Appendix A.  
Social power: Grounding on the Raven et al.‟s (1998) measurement, the adaptation of 
social power measurement is based on the findings from our qualitative study. Based on 
the results of our qualitative study, items that were not relevant for our context were 
removed. It is to be noted that, we incorporated general system use instead of direct or 
indirect use into the social power measurement (i.e., “using the EMRS…”) mainly for two 
reasons. First, in a hospital where a strong seniority-based hierarchy exists, supervisory 
physicians inherently possess a suite of harsh powers. The decision to exercise a 
particular harsh power is, however, contingent on the context. In this study, given that 
using EMRS is not the core job responsibility for physicians, supervisors may not care 
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about EMRS and hence may not exercise their harsh powers. As a regular physician, it is 
important for him/her to establish the perception whether the supervisor is willing to 
exercise a particular harsh power in relation to the general EMRS use. With such an 
understanding, the physician is then able to make the judgment and take the appropriate 
action (i.e., whether to engage in direct or indirect use). Second, incorporating 
direct/indirect use into the operationalization of the social power constructs would 
unwittingly introduce social desirability bias and demand effects. 
While the original scale measures social power in the general context, in this study we 
incorporated the context (i.e., one‟s belief toward using the EMRS) into the 
operationalization of social power. For instance, we operationalized reward power as a 
supervisor can offer special benefits to a physician for using the EMRS. This adaptation is 
adopted for the following reasons. First, unlike prior studies that examine general 
dependent variables such as job satisfaction, this study examines the effects of social 
power on the system use that is not directly relevant to the subjects‟ main work 
responsibility (i.e., attending to patients). Hence, it is important for a physician to 
establish the perception whether the supervisor is willing to exercise a particular harsh 
power in relation to general EMRS use. A general mention of social power (without the 
EMRS context) is meaningless to the respondents. The physicians in the studied hospital 
suggested incorporating EMRS use into the power measurement when we performed 
content and face validity checks. Second, while the supervisor‟s actual attitude to the 
EMRS is important, it is ultimately a physician‟s perception of the supervisor‟s attitude 
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that drives the physician‟s behavior. This is in line with the previous literature, such as 
Raven et al. (1998), which also measures the subjects‟ perception on the agents‟ power.  
For reward, coercive, and positional and social legitimacy power, three to four items were 
obtained. To better reflect referent and informational power possessed by multi-agents, 
we followed the scale scheme from Lewis et al. (2003) to identify the individuals/groups 
who may influence a physician. Three types of agents were identified: supervisor, 
departmental peers and hospital peers outside the department. For each type of agents, a 
question was developed. It is imperative to note that according to the social power 
literature (French and Raven 1959), the influence of referent power of others is 
manifested as a target‟s desire to think and behave as the agent does. In our study context, 
the influence of this power is determined by two factors: 1) compliance strength: a 
physician‟s motivation to identify with influencing agents; and 2) the use pattern: the use 
behavior of the corresponding agent. In accordance with the pervious literature (e.g., 
Ajzen 1991), this power is operationalized as the mean of products of compliance 
strength and use pattern (standardized) for each agent. 
Use constructs: System use is reflected by two dependent constructs, namely, direct use 
and indirect use of EMRS. We could not find a validated scale from the extant literature 
that simultaneously measures these two constructs. Hence, we developed this scale based 
on definitions and concepts used in the IS research. To conceive the operationalization of 
direct use and indirect use, we reviewed the extant literature on IS use. Some researchers 
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assessed them based on the objective measures of duration in using the system (e.g., 
Venkatesh et al. 2003) while others measured through the self-reported frequency 
(intensity) of use (e.g., Davis 1993; Davis et al. 1989). We adopted the latter approach of 
self-reporting by Davis (1993) for two reasons. First, there is evidence that self-reported 
use serves as relatively accurate indication of the amount of time spent on job activities 
(Davis 1993). Second, in relation to our context, for instance, a regular physician could 
instruct an assisting physician to gain access to the EMRS through the physician‟s system 
account. Hence, if we base it on the system reported number of hours spent, we would 
not be able to clearly identify whether direct or indirect system use has occurred. 
Following Karahanna et al. (2006), which adopts a contextual approach, we decided to 
operationalize the two use constructs in terms of several key tasks (e.g., input 
computerized prescriptions; search test order results). The tasks were suggested by 
several senior physicians in the surveyed hospital and verified by the researchers through 
on-site observations. We anchored all questions on a 1-to-7 Likert scale (1 = 
Never/Rarely; 4 = Sometimes; 7 = Every time). 
Control constructs: Perceived usefulness and perceived ease of use were adapted from 
the work of Venkatesh and Davis (2000) to suit our context. Appraisal of work impact 
was adapted from a validated scale developed by Ahmad (2005). To control the overall 
length of the questionnaire (an issue raised by physicians when we checked face validity), 
two items from each control construct were selected in this study. 
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Demographic variables: The physician‟s age was measured by asking respondents to 
indicate a range instead of a specific number. This design was adopted to minimize the 
discomfort that respondents might experience when answering sensitive questions. We 
measured gender and education by asking respondents to fill the answer directly, which is 
the format familiar with the respondents. We measured position by asking respondents to 
select the appropriate category from the list of physician positions offered in Chinese 
hospitals (1 = Resident physician; 2 = Attending physician; 3 = Assistant chief physician; 
4 = Chief physician; 5 = Others). 
Several measures were taken to validate the survey instrument. First, we consulted three 
senior researchers, who have more than ten years of research experience on survey 
methodology, to identify and rectify potential problems due to the framing and phrasing 
of the questions. Second, to enhance the conceptual validity, we conducted one unlabeled 
and one labeled sorting session by recruiting postgraduate IS students (six participants for 
each session). Minor modifications were made on some items to address the concerns 
raised by the “judges”. Third, the questionnaire was translated into Chinese and then 
retranslated into English by four independent bilingual graduate students. The first two 
authors compared the translated version with the original questionnaire and made 
changes when necessary. Fourth, to ensure face validity, we presented the survey 
questionnaire to three experienced physicians of the studied hospital for their comments 
and advice. The medical practitioners were consulted on the appropriateness of the 
questions framed and whether the physicians to be surveyed would be able to 
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comprehend and answer the questions. Based on their suggestions, we made some further 
modifications in the phrasing and framing of the questions. Fifth, to ensure that the length 
of the entire survey was acceptable to the respondents, we conducted a pilot test on ten 
medical school students to time the total time taken to complete the survey. This 
assessment was important as the physicians in a hospital are usually rather busy and 
completing a lengthy survey may deter them or result in them responding to the survey 
haphazardly. 
2.4.2 Administering the Field Survey 
We sent a survey package consisting of a cover letter stating the study objective, the 
survey instructions, and the survey questionnaire to each physician who has EMRS 
access in the studied hospital. We obtained the list of physicians who have EMRS 
accounts through the IS Department of the hospital. To improve the response validity, the 
definition and description of the EMRS were included in the survey instrument. The 
survey package was distributed to 250 respondents by the PhD candidate, who was 
stationed in the field site for six weeks. Furthermore, a mobile phone contact number and 
email address were provided on the cover page to the respondents to contact the PhD 
candidate if they have any questions. As an incentive, RMB 50 dollars (equivalent to 
US$7) was donated to the hospital‟s staff welfare fund for each response received. This 
incentive was considered to be attractive given that the average monthly salary of a 
hospital physician is RMB 2000 to 3000 dollars. The supervisory physicians who 
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championed the EMRS and three senior physicians who participated in the scale 
development were excluded from the study.  
To protect the privacy of the respondents, no personally identifiable information, such as 
name or email address, was collected from the survey. The PhD candidate made several 
personal visits to the hospital to increase the response rate and gave out 66 survey 
packages on the spot to physicians who had misplaced their questionnaires. Among the 
250 questionnaires sent out, 220 responded, yielding a response rate of 88%. This 
response rate is considered to be very high given the tight schedule of physicians. As we 
could not recover the missing data due to the anonymous nature of our survey, seven 
incomplete responses were excluded from further analysis. A total of 213 complete 
entries were recorded. 
Table 2.4 presents the demographic information of the survey respondents. Unlike in the 
United States, a physician‟s entry level qualification to practice in a Chinese hospital is 
only a bachelor degree. Older physicians usually do not hold higher degrees due to a 
previous lack of opportunities for higher healthcare education. Younger physicians with 
higher educational backgrounds are usually assigned to top-ranking hospitals. The 
studied hospital is one of the highest-ranked (based on healthcare service quality rating) 




Variables Category Frequency Percent Cumulative Percent 
Gender 
  
Female 66 31% 31% 









1 0.5% 0.5% 
25-29 
49 23.0% 23.5% 
30-34 
42 19.7% 43.2% 
35-39 
41 19.2% 62.4% 
40-44 
37 17.4% 79.8% 
45-49 
18 8.5% 88.3% 
>=50 





52 24.4% 24.4% 
Master 
100 46.9% 71.4% 
PhD 






52 24.4% 24.4% 
Attending physician 
59 27.7% 52.1% 
Assistant chief physician 
67 31.5% 83.6% 
Chief physician 
35 16.4% 100.0% 
Table 2.4 Demographic Information of Physicians 
2.5 Data Analysis and Results 
2.5.1 Model Specification 
When modeling direct and indirect use, we wanted to account for the theoretically 
correlated nature of these two dependent constructs. Seemingly unrelated regression 
(SUR), developed by Zellner (1962), employs feasible generalized least squares 
techniques and can simultaneously and efficiently estimate coefficients of multiple linear 
equations while accounting for correlated errors (Wooldridge 2002). Hence, SUR is 
considered to be more appropriate than ordinary least squares to test the proposed 
hypotheses in this study. Our analysis was conducted in two main steps: (1) assessing the 
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reliability and validity of constructs, and (2) employing SUR analysis for hypotheses 
testing. We tested the 5 hypotheses using the following system of two equations: 
(1) DIRECT = α1 + β11REWARD + β12COERCION + β13PLEGSUPER + ε1 
(2) INDIRECT = α2 + β21REWARD + β22COERCION + β23PLEGSUPER + β24INFO + 
β25REF + ε2 
where DIRECT = direct use; INDIRECT = indirect use; REWARD = reward power of supervisor; 
COERCION = coercive power of supervisor; PLEGSUPER = positional legitimacy power of supervisor; 
INFO = informational power of others(s); REF = referent power of other(s). 
Table 2.5 depicts the descriptive statistics, variance inflation factor (VIF), Cronbach‟s 
Alpha and inter-correlation of the studied constructs. Cronbach‟s Alpha values for all 
variables exceed 0.7, indicating the measurements are reliable (Nunnally 1978). VIF 
values for all independent variables are less than 3.3, indicating multicollinearity is less 
likely to be a problem for this study. Table 2.6 shows the score for items loadings. Items 
within the same construct are loaded highly amongst themselves and the loadings on their 
intended constructs are larger than the loadings on other constructs, supporting the 










1 2 3 4 5 6 7 8 9 10 11 12 13 
Direct use (1) 5.209 (1.655) - 0.853 -             
Indirect use (2) 3.493 (1.816) - 0.898 
-
.456 
-            
Reward power of 
supervisor (3) 
4.338 (1.608) 1.832 0.961 .383 -.195 -           
Coercive power of 
supervisor (4) 
3.650 (1.794) 1.577 0.947 .306 -.210 .526 -          
Positional legitimacy 
power of supervisor (5) 
5.780 (1.398) 1.233 0.921 .281 -.094 .348 .219 -         
Positional legitimacy 
power of oneself (6) 
5.365 (1.406) 1.071 0.947 
-
.276 
.308 .011 .004 .028 -        
Informational power of 
other(s)  (7) 
5.108 (1.349) 1.439 0.828 .163 -.037 .439 .397 .316 .041 -       
Referent power of 
other(s) (8) 
0.159 (0.850) 1.088 0.734 
-
.141 
.171 -.093 .007 -.146 .061 .041 -      
Social legitimacy power 
of oneself (9) 
2.920 (1.839) 1.311 0.926 
-
.259 
.339 -.097 .015 -.201 .163 .061 -.200 -     
Perceived usefulness (10) 6.033 (1.177) 2.064 0.926 .182 -.108 .352 .033 .208 .120 .163 -.145 
-
.222 
-    
Perceived ease of use 
(11) 
5.554 (1.318) 2.061 0.715 .283 -.148 .382 .083 .250 .041 .120 .262 
-
.306 
.682 -   
Appraisal of work impact 
(12) 
5.056 (1.679) 1.261 0.880 
-
.004 
-.038 .003 -.136 .077 -.067 .041 .269 
-
.376 
.266 .214 -  
Age 5.02 (1.655) 1.259 N.A. 
-
.491 









Position 2.4 (1.03) 1.264 N.A. 
-
.507 









Table 2.5 Descriptive Statistics, VIF, Cronbach’s Alpha and Correlations among Variables 
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 1 2 3 4 5 6 7 8 9 10 11 12 
Direct use1 0.023 0.256 -0.303 0.250 0.890 -0.442 0.149 -0.258 0.203 0.139 -0.161 0.302 
Direct use2 -0.025 0.227 -0.264 0.268 0.869 -0.464 0.134 -0.289 0.200 0.145 -0.091 0.328 
Direct use3 -0.033 0.315 -0.259 0.242 0.840 -0.396 0.215 -0.177 0.349 0.223 -0.193 0.331 
Direct use4 0.011 0.188 -0.089 0.281 0.751 -0.237 0.085 -0.193 0.220 0.115 -0.076 0.324 
Indirect use1 0.048 -0.160 0.298 -0.169 -0.459 0.903 -0.110 0.328 -0.054 -0.067 0.147 -0.151 
Indirect use2 0.070 -0.182 0.337 -0.202 -0.431 0.875 -0.115 0.300 -0.042 -0.115 0.148 -0.160 
Indirect use3 0.105 -0.131 0.310 -0.188 -0.381 0.926 -0.052 0.263 -0.111 -0.124 0.193 -0.178 
Indirect use4 0.006 -0.086 0.234 -0.167 -0.348 0.802 0.020 0.196 -0.108 -0.076 0.160 -0.198 
Reward power of supervisor1 -0.066 0.386 -0.119 0.522 0.332 -0.169 0.435 0.046 0.341 0.320 -0.093 0.940 
Reward power of supervisor2 -0.032 0.378 -0.116 0.496 0.362 -0.181 0.418 0.003 0.325 0.315 -0.104 0.958 
Reward power of supervisor 3 -0.037 0.346 -0.111 0.494 0.354 -0.210 0.408 -0.005 0.337 0.331 -0.059 0.958 
Reward power of supervisor 4 -0.025 0.369 -0.088 0.512 0.396 -0.175 0.471 0.003 0.362 0.362 -0.095 0.932 
Coercive power of supervisor1 0.073 0.069 0.026 0.917 0.235 -0.181 0.384 0.055 0.242 0.034 -0.021 0.495 
Coercive power of supervisor2 0.125 0.041 0.050 0.936 0.278 -0.203 0.358 0.017 0.250 0.022 -0.008 0.484 
Coercive power of supervisor3 0.095 0.117 0.019 0.944 0.315 -0.176 0.388 -0.035 0.182 0.033 0.054 0.512 
Coercive power of supervisor4 0.093 0.134 -0.040 0.922 0.312 -0.209 0.377 -0.008 0.157 0.055 0.032 0.494 
Positional legitimacy power of supervisor1 -0.172 0.280 -0.227 0.181 0.280 -0.076 0.301 0.049 0.934 0.226 -0.102 0.294 
Positional legitimacy power of supervisor2 -0.145 0.329 -0.241 0.215 0.258 -0.106 0.356 0.046 0.956 0.235 -0.188 0.372 
Positional legitimacy power of supervisor3 -0.088 0.195 -0.140 0.222 0.275 -0.064 0.269 0.018 0.904 0.129 -0.150 0.344 
Positional legitimacy power of oneself1 -0.028 0.083 0.117 -0.011 -0.263 0.266 0.027 0.948 0.052 0.159 0.041 0.023 
Positional legitimacy power of oneself2 -0.018 0.014 0.169 0.002 -0.264 0.293 0.023 0.961 0.017 0.089 0.070 0.000 
Positional legitimacy power of oneself3 0.001 0.008 0.161 0.022 -0.254 0.330 -0.014 0.945 0.047 0.086 0.058 0.010 
Informational power of other(s)1 -0.078 0.209 -0.123 0.396 0.187 -0.082 0.976 -0.013 0.305 0.204 -0.164 0.451 
Informational power of other(s)2 -0.146 0.291 -0.164 0.326 0.106 -0.032 0.776 0.079 0.311 0.293 -0.201 0.357 
Informational power of other(s)3 -0.054 0.222 -0.083 0.298 0.143 0.006 0.580 0.042 0.226 0.187 -0.133 0.323 
Referent power of other(s)1 0.017 -0.186 0.104 0.007 -0.178 0.165 -0.153 0.024 -0.174 -0.212 0.809 -0.131 
Referent power of other(s)2 0.037 -0.012 0.003 0.000 -0.076 0.090 -0.175 0.059 -0.065 -0.013 0.744 -0.067 
Referent power of other(s)3 0.051 -0.114 0.087 0.030 -0.105 0.167 -0.141 0.066 -0.115 -0.155 0.855 -0.024 
Social legitimacy power of oneself1 0.386 -0.282 0.933 0.045 -0.271 0.325 -0.113 0.144 -0.212 -0.242 0.083 -0.104 
 75 
 
Social legitimacy power of oneself2 0.330 -0.337 0.960 -0.011 -0.271 0.326 -0.164 0.122 -0.239 -0.218 0.103 -0.144 
Social legitimacy power of oneself3 0.345 -0.311 0.907 0.001 -0.231 0.296 -0.131 0.180 -0.154 -0.170 0.075 -0.067 
Perceived usefulness1 0.993 -0.336 0.377 0.096 -0.008 0.077 -0.109 -0.025 -0.149 -0.429 0.038 -0.044 
Perceived usefulness2 0.854 -0.218 0.324 0.124 -0.006 0.017 -0.074 0.029 -0.104 -0.312 0.055 -0.023 
Perceived ease of use1 -0.398 0.648 -0.188 0.061 0.172 -0.094 0.233 0.155 0.213 0.960 -0.163 0.350 
Perceived ease of use2 -0.413 0.666 -0.246 0.018 0.188 -0.117 0.242 0.074 0.196 0.969 -0.186 0.330 
Appraisal of work impact1 -0.280 0.926 -0.343 0.112 0.293 -0.182 0.267 0.021 0.345 0.612 -0.135 0.377 
Appraisal of work impact2 -0.300 0.830 -0.223 0.053 0.218 -0.087 0.150 0.047 0.122 0.594 -0.127 0.300 




2.5.2 Model Estimation 
We adopted SUR for hypotheses testing using Stata version 10.0. The mean subtracted 
for each variable was used for testing the explanatory power of the constructs and the 
significance of the hypotheses. All hypotheses tests were assessed at 5% level of 
significance. The explanatory power of the model was assessed using the R
2
 value 
(variance accounted for) in the dependent variables. 
Table 2.7 presents the results of SUR analyses for three models: theoretical model, full 
model including control variables and model with control variables only. We used 
Breusch-Pagan test of independence to assess the extent of correlation between the 
residuals of the two equations (Breusch and Pagan 1980). The test results for all four 
models (partial control model: Chi
2
 =40.824, p<.001; control model: Chi
2
 =24.820, 
p<.001; full model: Chi
2
 =17.214, p<.001; full model plus soft power effects on direct 
use: Chi
2
 =17.400, p<.001) indicated that residuals were not independent, and hence 















Full Model plus 





Dependent variable: direct use 
Positional legitimacy 
power of oneself 
 
-0.320 (-4.32)** -0.317 (-4.61)** -0.306 (-4.44)**  
Social legitimacy power 
of oneself 
 
-0.172 (-2.77)** -0.152 (-2.61)** -0.156 (-2.67)**  
Perceived usefulness -0.009 (-0.07) 0.080 (0.66) 0.162 (0.14) 0.016 (0.14)  
Perceived ease of use 0.379 (3.36)** 0.290 (2.69)** 0.179 (1.76)+ 0.185 (1.82)+  
Appraisal of work impact -0.066 (-0.98) -0.156 (-2.34)* -0.106 (-1.7)+ -0.100 (-1.61)+  
Reward power of 
supervisor 
 
 0.190 (2.43)* 0.198 (2.52)** 
H1a was 
supported 
Coercive power of 
supervisor 
 




power of supervisor 
 
 0.149 (2.03)* 0.155 (2.09)* 
H3a was 
supported 
Informational power of 
other(s) 
 
  -0.091 (-1.07)  





) 0.085 0.201 (0.116) 0.315 (0.114) 0.323 (0.008)  
Dependent variable: indirect use 
Positional legitimacy 
power of oneself 
 
0.357 (4.39)** 0.328 (4.21)** 0.324 (4.16)**  
Social legitimacy power 
of oneself 
 
0.309 (4.52)** 0.318 (4.82)** 0.319 (4.84)**  
Perceived usefulness -0.020 (-0.14) -0.127 (-0.96) -0.112 (-0.87) -0.112 (-0.87)  
Perceived ease of use -0.190 (-1.49) -0.047 (-0.40) -0.016 (-0.14) -0.018 (-0.15)  
Appraisal of work impact -0.005 (-0.07) 0.138 (1.89)+ 0.088 (1.25) 0.086 (1.22)  
Reward power of 
supervisor 
  -0.082 (-0.92) -0.085 (-0.95) 
H1b was not 
supported 
Coercive power of 
supervisor 
 




power of supervisor 
 
 0.026 (0.31) 0.025 (0.29) 
H3b was not 
supported 
Informational power of 
other(s) 
 
 0.185 (1.99)* 0.214 (2.21)* 
H4 was 
supported 
Referent power of other(s) 
 







) 0.022 0.200 (0.178) 0.276 (0.076) 0.277 (0.001)  
Breusch-Pagan test of 
independence 









Table 2.7 Results of Seemingly Unrelated Regression Analyses 
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For the direct use model, an R
2
 value of 8.5% was obtained for the partial control model, 
an R
2
 value of 20.1% was obtained for the full control model, an R
2
 value of 31.5% was 
obtained for the full model, and an R
2
 value of 32.3% was obtained for the full model 
plus social power effects on direct use. For the indirect use model, an R
2
 value of 2.2% 
was obtained for the partial control model, an R
2
 value of 20.0% was obtained for the full 
control model, an R
2
 value of 27.6% was obtained for the full model, and an R
2
 value of 
27.7% was obtained for the full model plus social power effects on direct use. 
The results showed that when controlling for the effects of physicians‟ own power, 
perceived usefulness, perceived ease of use, and appraisal of work impact, three out of 
five hypotheses were fully supported and two hypotheses were partially supported. 
Reward power of supervisor and positional legitimacy power of supervisor had 
significant impact on direct use but had no significant impact on indirect use, i.e., H1a 
and H3a were supported but H1b and H3b were not supported. Coercive power of 
supervisor had significant relationships with both direct use and indirect use (i.e., H2 was 
supported). Informational power of other(s) and referent power of other(s) were also 
observed to have significant relationship with indirect use but not with direct use. Hence, 
H4 and H5 were supported. 
In the full model, we captured social power of supervisor as well as of oneself and 
assessed their main effects on system use behaviors. It is possible that social power of 
oneself was assessed relatively to how one assessed his/her supervisor‟s power. In other 
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words, these two groups of social power could interact as they relate to the use behavior. 
To account for such possible effects, we performed a post-hoc analysis on the interaction 
effects between social power of supervisor and social power of oneself. As shown in 
Table 2.8, the interaction effects were not significant in general, which strengthens the 
confidence in our basic findings. 
To examine the prevalence of indirect use, in addition to the surveyed hospital, we have 
also collected quantitative and qualitative data in another Chinese hospital and two 
hospitals in Singapore. Similar inpatient work settings and management regulation were 
observed in these hospitals. Furthermore, indirect use was prevalent among physicians 
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Positional legitimacy power of 
supervisor 




Informational power of other(s)  0.173 (1.89)  0.180 (1.95)*  
0.172 
(1.88)+ 
Referent power of other(s)  0.347 (2.40)*  0.326 (2.27)*  0.331 (2.3)* 
Positional legitimacy power of 
supervisor * Social legitimacy 
power of oneself 




Reward power of supervisor * 









Coercive power of supervisor * 










Positional legitimacy power of 
supervisor * Positional legitimacy 
power of oneself 






Reward power of supervisor * 
Positional legitimacy power of 
oneself 





Coercive power of supervisor * 
Positional legitimacy power of 
oneself 







R2 0.333 0.300 0.324 0.287 0.338 0.310 
Breusch-Pagan test of 
independence 
Chi2 = 15.570 
p<.001 
Chi2 = 16.230 
p<.001 
Chi2 = 14.801 
p<.001 
Table 2.8 Post-hoc Analysis: Moderating Effects 
There may be common method bias in this study because data was collected from a 
single source. To minimize this bias, respondents were not required to provide actual 
identity. This is to reduce their evaluation apprehension and to minimize social 
desirability bias. Two statistical tests were also performed to assess the extent of common 
method bias. First, we conducted a Harman‟s One-Factor Test on the constructs 
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(Podsakoff et al. 2003). Results showed the largest variance explained by one factor is 
9.762 percent, indicating that common method effects are not likely to contaminate the 
results obtained. Second, following the Liang et al. (2007)‟s method, we included a 
common method factor whose indicators included all the constructs‟ indicators. We 
calculated each indicator‟s variances substantively explained by the principal construct 
and by the method factor. The results showed that the average substantively explained 
variance of the indicators was 0.797; while the average method based variance was 0.002. 
In addition, all method factor loadings were not significant. Given the above tests, we 
believe that common method bias is unlikely to be a serious problem for the results of 
this study. 
2.6 Discussion and Implications 
2.6.1 Discussion of Findings 
Set and contextualized in a Chinese hospital environment, this study constitutes one of 
the first empirical studies that systematically tests antecedents of direct and indirect IS 
use through a multi-stage approach (see the last row in Table 2.2), an area that has 
received scant attention by the previous IS use literature. Taking a three-stage research 
approach, this study demonstrates a strong empirical support for social power variables as 
predictors of system use. This is in accordance with previous studies, which suggest that 
a physician‟s use of a healthcare IS could be affected by others in a hospital (e.g., 
Davidson and Chismar 1999; Kohli and Kettinger 2004). 
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This study adds to the extant understanding by providing empirical evidence indicating 
that direct use and indirect use are not perfect substitution for each other. Specifically, the 
correlation between these two variables was -0.456, which suggests a moderate level of 
dependence. In addition, social power does not necessarily show opposite effects on 
direct and indirect use (e.g., positional legitimacy power of supervisor was positively 
related to both direct and indirect use). Hence, it is legitimate and necessary to treat them 
as two separate variables when examining IS use in the organizational context. 
In light of different characteristics of direct and indirect use, it is imperative that we 
explore and expect different effects of social power on these two types of use. As shown 
in Table 2.9, various forms of social power exerted significant yet differentiated 
influences on a physician‟s direct and indirect use of a healthcare IS in the Chinese 
hospital context, depending on whether the forms of power were harsh or soft in nature. 
Specifically, the findings suggested that soft power, which consists of informational 
power of other(s), and referent power of other(s), had significant effects on a physician‟s 
indirect use of a system only. For harsh power, we observed that reward power of 
supervisor and positional legitimacy power of supervisor were only significantly related 
to direct system use, whereas, coercive power of supervisor influenced both direct and 
indirect system use. These results add to the growing evidence that various forms of 
harsh and soft power, associated with different characteristics, could result in distinct 
consequences on a target‟s compliance propensity (Koslowsky et al. 2001; Schwarzwald 
et al. 2001). 
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 Direct use Indirect use 
Harsh power Coercive power of supervisor 
Reward power of supervisor  
Positional legitimacy power of 
supervisor 
Soft Power  Informational power of other(s) 
Referent power of other(s) 
Table 2.9 Summary of Findings 
Interestingly, while the prior literature conducted in western countries proposes that soft 
power is more effective than harsh power (e.g., Raven et al. 1998; Schwarzwald et al. 
2001), in the context of Chinese hospitals, we argue and empirically verified that harsh 
power in general demonstrates a stronger effect than soft power because harsh power can 
affect both direct and indirect use while soft power can only influence indirect system use. 
As stated in section 3, the inconsistency might attribute to the different value systems 
embedded in the Western and the Chinese society (e.g., equity vs. hierarchy). 
Furthermore, the different patterns observed within harsh power calls for the further 
exploration within this category. For instance, under specific different contexts, such as 
system use in the Chinese hospitals, harsh power might be further categorized as 
unilateral, i.e., influencing either direct or indirect use, and bilateral, i.e., influencing both 
direct and indirect use. 
As in the case of this study, when the theoretical foundation and the extent literature can 
only provide general guidelines, a multi-stage approach is adopted to tease out the 
relevant factors and strengthen the hypothesis development. In this study, our qualitative 
data fosters the refinement of the generic research framework in the way of better 
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understanding the study context and selecting appropriate forms of social power. For 
instance, the interview data revealed that a physician‟s direct use and indirect use were 
not only influenced by others‟ power (e.g., supervisor reward/coercive power of 
supervisor) but were also subject to the power he/she possesses (e.g., positional 
legitimacy power of oneself). 
While coercive power of supervisor was found to be significantly related to indirect use, 
contrary to hypothesis H1b, reward power of supervisor had no significant relationship 
with a physician‟s indirect use of EMRS. One plausible explanation for this inconsistency 
is that these two forms of power have different impacts on Chinese people. Though 
reward power and coercive power often share the same notion of “sanction” (Mulder et al. 
1986), their consequences may vary in different degrees of impact on the targets (French 
and Raven 1959). Specifically, it suggests that an individual has a high tendency to 
exhibit risk aversion when one is confronted with a threat-framed problem, e.g., 
supervisor‟s disapproval for non-compliance (French and Raven 1959; Highhouse and 
Yuce 1996). This is particularly relevant in our studied context, where Chinese people 
generally behave based on the Doctrine of the Mean and strive for a status of balance 
such as “no reward, no punishment” (Ames and Hall 2001). In this sense, non-
compliance of coercive power, which entails negative consequences, is more threatening 
than non-compliance of reward power, which entails giving up positive outcomes. 
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Positional legitimacy power of supervisor was positively related to indirect use but the 
relationship was not found to be significant. This insignificance might be attributed to the 
nature of physicians‟ work. Within the Chinese hospital, physicians often need to deal 
with uncertain and complex medical work, which requires information from many 
sources (e.g., before prescribing medications, physicians need to be mindful of a patient‟s 
allergy and medical history). In this aspect, as EMRS contains relevant information on 
patients‟ allergies and prior prescribed medications, indirect use may not be the best 
choice for patient care even though it may require less effort. This conjecture further 
supports the importance of direct use of EMRS by physicians. 
It is interesting to note that in the full model (see Table 2.7), various forms of social 
power remained significant but control variables, i.e., perceived usefulness, perceived 
ease of use, and appraisal of work impact, were not significant (except for the 
relationship between perceived ease of use and direct use). In other words, the variables 
that were traditionally used to predict direct IS use in the volitional context were no 
longer significant predictors in this context, where 1) direct and indirect use co-exist; 2) 
the system use is an integral part of the user‟s job requirement, and 3) the system use is 
not directly associated with the users‟ core responsibility and assessment. This is in line 
with prior evidence that system itself and its meaning may be irrelevant in explaining 
physicians‟ reactions toward the healthcare IS (Lapointe and Rivard 2005). Current IS 
use theories (such as TAM), which ignore the complex social context of IS use, may limit 
the relevance of theories being used in the organizational settings (Lamb and Kling 2003). 
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The results suggest that contextual factors such as social power may be more important 
than perceptions on system characteristics per se to predict system use in organizations, 
especially those with highly hierarchical environment as in the case of hospitals. Future 
research could be conducted to further validate this conjecture. 
2.6.2 Limitations and Future Research 
Before proceeding to discuss the implications of our study, it is imperative that we 
understand the limitations in this research. While the present study may provide valuable 
insights into the direct and indirect use of healthcare IS, further research will be needed to 
obtain a deeper understanding of the effects of both forms of use.  
First, this study surveyed only physicians in a Chinese hospital, which was the primary 
intention of this research. While there are few quantitative studies on the healthcare IS 
based solely on physicians‟ system use in a non-western context, (which makes this study 
interesting and valuable), we realize that the research model and hypotheses may only 
limit to the physicians in the Chinese context. Future research could seek to complement 
this study by surveying other healthcare professionals in another country because 
differences in culture, economy and institutional pressures could all affect an individual‟s 
use pattern of a system (Leidner and Kayworth 2006).  
Second, in this study, the same respondent was requested to respond to a series of 
questions about power of oneself and of one‟s supervisor/peers. This could possibly 
introduce response biases. To alleviate such biases, we conducted interviews by 
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randomly selecting three pairs of supervisor-physician after 1 year of the survey data 
collection. The interview results showed that the actual attitude hold by supervisors and 
those perceived by physicians are generally consistent. Nevertheless, future research 
could attempt to collect survey data not only from the respondents but also the 
influencing agents and/or targets.  
Third, in light of our findings that establish the presence of both direct and indirect 
system use, it is imperative that future research should also examine the consequences of 
such use behaviors. Procedural and medical errors may arise when work are delegated to 
others who are not “qualified” to perform the tasks. These organizational consequences 
cannot be taken lightly.  
2.6.3 Theoretical Implications 
Despite the limitations, this study provides theoretical contributions in the area of 
individual use of an organizational information system in general and physicians‟ use of a 
healthcare IS in a Confucian society. 
Generic Theoretical implications: First, in response to the call for a deeper examination 
of the system use construct (DeLone and McLean 2003), this research constitutes one of 
the first studies to theoretically conceptualize and systematically assess two types of 
system use, namely, direct IS use and indirect IS use. Despite the wide existence of 
indirect IS use across cultures and industries (e.g., Khalid et al. 2002; Kraemer et al. 
1993), this construct has received scant research attention in the IS. Related prior studies 
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on IS use typically examined direct use or general use behavior without explicitly 
considering indirect use behavior. Toward this end, this study theoretically explores the 
relationship between direct use and indirect use with illustration of different co-existence 
conditions of direct and indirect use. Furthermore, the results of this study, which support 
our hypotheses that antecedents of direct and indirect use differ, reaffirm the necessity of 
scrutinizing indirect use inside the organizations. Hence, the findings of this study could 
serve as a foundation for future research on indirect use in other organizational contexts.  
Second, this study also provides valuable contribution to the cumulative research on 
antecedents of system use in the context of organizations, where using the system is 
considered as an integral part of the users‟ job requirement. Contrary to prior use studies 
focusing on system-related characteristics as antecedents (e.g., control variables in this 
study), our results imply that when a system is assimilated inside an organization, 
contextual influences originating from various forms of social power may be more 
important than technology characteristics per se in explaining one‟s system use behavior. 
This finding responds to the a call for inclusion of social setting so as to improve the 
relevance and richness of theories to explain IS use behaviors in organizations (Lamb and 
Kling 2003). 
Third, through a multi-method approach, this study demonstrates how to systematically 
develop a context-specific research model based on a generic research framework. 
Despite the relevance of social power theory, the current focus and development (e.g., 
 89 
 
considering subjects only from one part of the agent-target dyad) are not sufficient to 
fully explain the phenomena in this context. Hence, the qualitative evidence is of great 
salience as it helps contextualize and refine the research model. The quantitative data 
further provides statistical support to the refined research model. This multi-method 
approach can hence provide a relatively solid set of findings and could be particularly 
relevant when the focal phenomenon is novel or the researchers have the objective to 
extend the extant theory. 
Fourth, this study adds to the social power literature by suggesting that previously 
identified social power influences should be refined in the context where there could be 
more than one possibility of compliance, e.g., direct use and indirect use are two 
manifestations of system use behavior. Consistent with our proposed research model, 
findings of this study show different patterns of social power effects on two forms of 
system use behavior, i.e., direct use and indirect use. A more nuanced social power 
theory could be built to explain the different effects of social power on various 
manifestations of compliance. 
Fifth, this study demonstrates that certain forms of social power incorporating different 
agents, such as supervisors and departmental peers, could significantly predict a 
physician‟s IS use behavior. This implies that the prior findings from social power from a 
single-agent perspective could be complemented by studies taking a multi-agent 
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perspective to offer a comprehensive and reliable representation of social power inside 
the organization. 
Context-specific Theoretical Implications: While physicians‟ indirect use is ubiquitous 
in hospitals (i.e., not restricted to Chinese hospital), to our best knowledge, this study is 
the early attempt to scrutinize this phenomenon in the healthcare literature. Specifically, 
this study adds to the literature by proposing and examining the antecedents of physicians‟ 
system use in a non-western context. While most of the prior research on system use was 
drawn from the western context, researchers suggest that the influence of Confucian 
traditional value might challenge or moderate the prior established relationships in the 
western countries (Farh et al. 1997, Xie et al. 2008). The multi-method investigation and 
findings of this study shed light on this stream of research by unveiling how and why 
harsh power and soft power exert different general patterns of effects on a Chinese 
physician‟s system use in contrast to prior findings from studies conducted in the western 
context. 
From a social power theory perspective, this study suggests theoretical extensions to 
enhance the applicability of this theory to predict hospital phenomena, especially in the 
Confucian society. As revealed from the qualitative evidence, the appropriateness of 
various forms of social power could be subject to the cultural values embedded in the 
focal society. For instance, while supervisory physicians in western hospitals may not 
possess adequate positional legitimacy power, those in the Confucian society are likely to 
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enjoy this power, given the deeply rooted philosophy related to the seniority-based 
hierarchy. To the extent that social power is also partly rooted from the embedded values 
in the society, this study highlights the necessity of paying substantial attention on culture 
influence in the social power literature. 
2.6.4 Practical Implications 
This study also offers important practical implications for system designers and hospital 
top managers who need to advocate the system. Similar to theoretical implication, the 
practical implications can be separated into implications for hospitals in general and for 
hospitals in Confucian society. 
Practical Implications for Hospitals in General: From a system design perspective, 
designers should first recognize the ubiquity of physicians‟ indirect use inside the 
hospital. Given physicians‟ superior position inside the hospital, it might not be possible 
to gain their complete compliance toward direct system use. At times, a mix between 
direct and indirect use could be sensible and feasible, especially for higher salaried 
physicians who should not directly do secretarial tasks, e.g., recording patients‟ discharge 
summary. As a result, system designers could gather physicians‟ and intermediaries‟ 
opinions and incorporate indirect use inside the system. For instance, system could be 
designed by allowing designated physicians to maintain a list of authorized intermediary 
users. Moreover, the system designers should spend effort in making the job of 
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information intermediaries easier. Authorized intermediary users could easily assess the 
templates (e.g., medication list) customized by designated users.  
While incorporating indirect use into the system design, designers should pay great 
attention to ensure the accountability of indirect use. For instance, when an intermediary 
user, such as an intern physician or a nurse, enters patient‟s information into the system 
on behalf of a physician, the process of indicating the designated user should be 
mandated by the system. In addition, under the circumstances when the activity involving 
indirect use is a prerequisite for another activity, e.g., ordering medication is prior to 
serving medication, the system could obtain designated user‟s consent, such as digital 
signature, before enabling the next activity.  
From the hospitals‟ top management perspective, the findings of this study also provide 
some valuable implications for them to advocate and manage the use of a healthcare IS. 
Essentially, we have demonstrated that physicians are subject to influences from others‟ 
power, such as being able to identify with their peers or supervisors. For hospitals keen 
on encouraging physicians to directly use the system, the top management should place 
sufficient emphasis on employing physicians to promote the systems. For instance, 
supervising physicians should be convinced of the importance of direct use, then be 
selected as champions to exert their positional influence on their subordinates so as to 
increase direct system use.  
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Organizational top mangers should also be aware that even when using the system is 
mandated inside the organization, designated users could be still able to modify the 
intended way of using it. Particularly, indirect use could be a common phenomenon 
among system users with relative high job autonomy such as physicians in hospitals. 
Hence, a strict and one-sided insistence on direct use of the EMRS may be counter-
productive in some contexts. The managers should be “mindful” to using different 
strategies to align the system objectives with the organizational objectives and settings. 
Practical Implications for Hospital in Chinese/Confucian Society: As the study was 
conducted in the hospital within a Confucian society, we provide some practical 
implications based on our findings. When hospital managers perceive indirect IS use to 
be undesirable and aim to only enhance direct IS use, coercive power of supervisor, 
which can result in an increase in frequency of direct IS use and a decrease in frequency 
of indirect IS use could be employed. For instance, supervisors could alert/hint regular 
physicians of the negative consequences of not using the system. It should be noted that 
employing coercive power may not be able to increase the frequency of total use of the 
system (i.e., the sum of direct and indirect use).  
Employing other forms of harsh power such as the reward power of supervisor and the 
positional legitimacy power of supervisor could help the organization to maximize the 
total utilization of the system by increasing the direct use of the system. Hence, should 
the goal be to forge greater direct IS use, management should engage supervising 
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physicians to be the champions to personally advocate or explicitly request subordinates 
to use the system.  
Should the management believe that indirect use could increase the work productivity by 
allowing physicians to retain “intellectual specialization” and focus on their own medical 
tasks (Kane and Alavi 2008), a set of soft power should be emphasized. For instance, 
campaigns could be organized to disseminate information about benefits of the system to 
foster the effectiveness of informational power. In addition, regularly praising or giving 
recognition to the individuals / groups that effectively use the system could elevate the 
effect of referent power. 
Finally, a physician‟s own power could also affect his/her system use in various ways. In 
particular, physicians who possess positional legitimacy power over other people are able 
to delegate system-related work easily. When allocating system work to physicians who 
possess high positional legitimacy power, the management should be cognizant of the 
high possibility of indirect use. Some auditing controls should be used if necessary 
because physicians (e.g., older users) with high social legitimacy power could lead to an 
increase in indirect use only. If the goal is to increase productivity for those “powerless” 
physicians, the hospital top management should proactively provide older physicians 




Healthcare IS has and will continue to play an important role in supporting daily 
operations in hospitals. Developing on the Chinese hospital context, this research 
enhances our understanding of the effects of social power antecedents on two types of IS 
use behaviors by physicians, namely, direct use and indirect use. Overall, the results 
serve as a reminder that system use in organizations is more enticing than believed to be; 
contextual factors such as social power may play prominent but different roles in 
influencing different types of system use. To this end, system designers and 
organizational proponents of IS should be attentive of the prevailing forms of social 
power existing among the organizational users when introducing an IS. With such 
understanding, organizations would be more effective in employing the appropriate 






Chapter 3  
Can Healthcare Information Systems Improve 
Short-Term Performance? An Exploration of 
Nurses’ Initial Sensemaking 
3.1 Introduction 
Given the difficulties and importance of achieving short-term benefits for an information 
system (IS), in this chapter, we aim to explore effective means to improve nurses‟ short-
term performance when interacting with a healthcare information system (HIS). The 
findings of the study can contribute to the theoretical debate on the realization of IT value 
(Ragowsky et al. 2000) as well as respond to the criticism on the validity of IS use as a 
system success measure (Seddon 1997).  
Despite this promising trend, anecdotal evidence shows that merely achieving large 
extent of HISs use may not be able to realize the touted benefits at the initial stage, or 
might even decrease the healthcare providers‟ productivity (Rowe 2010; Weaver 2010). 
To justify the return on investment for HISs, it is imperative for hospitals‟ management 
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to take care of how healthcare providers initially interact with the system and how to 
provide appropriate support to induce desirable outcomes. 
The study presented in this chapter draws upon the perspective of individual sensemaking 
in organizations (Weick 2000) and multi-dimensional nature of IS use (Barki et al. 2007; 
Benbasat and Barki 2007) to understand whether and how individual system use can 
improve the short-term performance. Specifically, we attempt to answer the following 
three questions: At the initial post-adoption stage, 1) what are the types of IS use-related 
behaviors exhibited by nurses? 2) whether the identified system use-related behaviors 
can determine a nurse’s performance improvement and how? 3) are the effects of these 
system use-related behaviors contingent on the system-related structures provided by 
organizations?  
The perspective of individual sensemaking is adopted as the theoretical foundation in this 
study. Individual sensemaking in organizations investigates how organizational 
employees interpret and behave when confronting uncertain and equivocal situations 
(Drazin et al. 1999). At the initial post-adoption stage, system users generally possess 
little knowledge and great uncertainties toward a new system (Weick 2000). Hence, this 
perspective can provide theoretical guidance to understand how users make sense of the 
system to improve the initial performance. 
As with the study in Chapter 2, we adopted a multi-method approach (Mingers 2001) 
given the under-studied nature of this research focus. First, we conducted in-depth 
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literature review to gain a holistic understanding of the individual sensemaking 
perspective and derived a generic theoretically-driven research framework. Second, we 
refined this research framework by utilizing the qualitative data (i.e., on-site observation, 
interviews and documents) collected from the pilot phase of a HIS implementation in the 
studied hospital. A refined research model that links the pertinent constructs to initial 
performance improvement was then proposed. Third, we conducted a longitudinal survey 
to validate the refined research model with 329 nurses in the studied hospital immediately 
after the rollout of the HIS. Through demonstrating how organizational users such as 
nurses interact with system and respond to different forms of system structure, this 
research unveils the effective ways to improve system users‟ performance and adds a 
much needed perspective to the call for using longitudinal study to examine the variation 
and outcome of individuals‟ post-adoption behavior (Jasperson and Carter 2005). 
3.2 Initial Model Conceptualization: Sensemaking in Organizations 
The central thrust of the individual sensemaking perspective is that organizational 
employees attempt to make equivocal situations rationally accountable to themselves 
through engaging in an ongoing sensemaking process (Weick 1995). Specifically, an 
equivoque is “something that admits of several possible or plausible interpretations and 
therefore can be esoteric, subject to misunderstandings, uncertain, complex and recondite” 
(Weick 2000, p.148). When an individual is confronted with an equivocal situation, that 
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individual “reads in” the relevant and significant pieces of information from the situation 
and interprets them. As a result, multiple plausible interpretations could be constructed.  
Inside an organization, a newly implemented IS meets the above-mentioned 
characteristics of the equivoque (Weick et al. 2005). First, organizational system users, 
who have to use the new system to perform daily work, are likely to have limited sense 
toward the system. On the one hand, as the decision to adopt a system is often made by 
the organizational management, majority of system users have little involvement during 
the system development process and hence have difficulty in evaluating the system 
before their actual use (Karahanna et al. 1999). On the other hand, despite various 
trainings provided, organizational system users in general lack interest in proactively 
engaging in prior system learning (Lamb and Kling 2003). Viewing themselves as 
professionals, they often do not like to be identified as system users because the use of a 
system is not deemed to be their core job, such as taking care of patients for nurses 
(Lamb and Kling 2003). Second, interpretations on system performance are likely to vary 
among organizational users who are new to the system. When the system is embedded 
into their daily work process, the new users from different units with varied levels of 
computer capability tend to exhibit great variations in use experiences, such as use 
intensity, quality and adaptation behaviors (DeLone and McLean 2003; DeSanctis and 
Poole 1994; Orlikowski 1992). As a result, the outcomes of their sensemaking process 
such as performance improvement are likely to differ.  
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Extant research highlights two important sources of the sensemaking process: historical 
actions and related structure (Fisher and Howell 2004). First, an individual can make 
sense of an equivocal situation through prior actions. Sensemaking process emerges as a 
retrospective activity and takes place only after actions occur (Weick 2000). This is based 
on the assumption that simply understanding an activity is not sufficient to trigger an 
organizational employee‟s committed interpretation. However, when an individual 
physically engages in an activity, proactively or reactively, the individual has to scan the 
environment, single out the meaningful information, and make the decision (Weick 2000). 
In this way, the individual is likely to construct values, bring meanings to the activity, 
and develops interpretations accordingly (Weick 1995). Second, besides historical actions, 
one‟s sensemaking process is also subjected to the surrounding organizational structure, 
such as relevant rules and facilitating resources. In other words, the sensemaking process 
does not happen in isolation, but is socially constructed. Organizational structure 
provides an individual reference and directs him/her to interpret the equivoque (Weick 
2000). In the context of this study, an individual‟s initial sensemaking process can 
originate from the experience gained from initial system interaction as well as from the 
system-related structure. When interacting with the system at the initial stage, system 
users can form their own evaluations based on the experience that can influence work 
performance-related outcomes (Jasperson and Carter 2005). In addition, organizational 
management and system designers often incorporate specific rules and resources, known 
as system structures, to guide the smooth assimilation of the system.   
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It is important to note that human actions and related organizational structures are 
interdependent in the process of sensemaking (Jones and Karsten 2008). Weick (2000) 
recognizes that organizational structure can serve two roles: outcome and medium. On 
the one hand, organizational structure can be the outcome of human actions. For instance, 
organizational management and system designers single out important prior experience 
(e.g., from old systems and interaction with vendor) to form the supporting structure. On 
the other hand, organizational structure can also become the medium of the interaction 
when organizational employees act within the context of the structure. Rather than being 
restricted by the structure, they adapt, shape and even create the structure. Indeed, while 
organizational management often mandates the system with certain structures, users still 
retain considerable discretion and often adapt the intended structures through recurrent 
use of the system (Hartwick and Barki 1994). Hence, organizational users‟ system 
interaction experiences and related structure co-shape each other and influence their 
sensemaking outcome. 
Responding to the call for a broader conceptualization of IS use construct (Benbasat and 
Barki 2007), recent researchers suggest this construct can be treated multi-dimensionally 
by incorporating three elements, i.e., IS, user and task (Burton-Jones and Straub 2006). 
Barki et al. (2007) defines IS use-related activity (ISURA) as “the set of behaviors 
individuals undertake concerning a specific task-technology-individual context” (p.174). 
Specifically, ISURA encompasses three types of actions: technology interaction behavior 
(i.e., interacting with the IS in accomplishing tasks), task-technology adaptation behavior 
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(i.e., changing certain IS functions or the way it is used in the organization), and 
individual adaptation behavior (i.e., modifying himself/herself to adapt to the IS). Given 
the different nature of these activities (Barki et al. 2007), we expect they could exhibit 
different effects on the outcome of the initial sensemaking. 
Based on the above conceptualization of system use from the literature, we depict the 
generic research framework, as shown in Figure 3.1. The main proposition is that at the 
initial post-adoption stage, the effects of various IS use-related behaviors on a system 















Figure 3.1 Generic Research Framework for Study 2 
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While invaluable insights have been provided in the previous literature, we observe two 
research gaps that could be addressed to further advance the cumulative research of this 
perspective. First, while prior studies have identified historical actions and related 
structure to be important sources of sensemaking, to our best knowledge, the interplay 
among these two sources has not been explicitly identified and tested in the previous 
literature. In other words, given multiple forms of system structure and use behaviors, it 
is unclear at the initial post-adoption stage, which type of structure can provide effective 
support to a particular form of use behavior so that the system-related performance can be 
enhanced. Second, subjects examined in majority of prior sensemaking studies are 
considered to be strong and autonomous. However, the process and outcomes of the 
initial sensemaking in a relatively restricted context are less clear. In the context of this 
study, the focal subjects, i.e., nurses, have relatively lower power in the hospital as 
compared to physicians. Hence, nurses‟ system use-related behaviors are primarily 
restricted by their work settings and are likely to differ from physicians‟ use-related 
behaviors (e.g., engaging in indirect use by delegating the system work to others). As a 
result, nurses‟ sensemaking process through using the system can be different from 
physicians‟. To address these research gaps, we extend the individual sensemaking theory 
by 1) empirically identifying and testing the interplay between IS use-related behavior 
and system structure using a multi-method approach; 2) examining the organizational 
context in which users do not possess much work autonomy. As such, the qualitative data 
collected based on the context of this study should help us select appropriate forms of 
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initial system structure and use behaviors so we could develop a more parsimonious 
research model. 
3.3 Context of Investigation  
To gain a contextual understanding of nurses‟ system interaction behaviors and related 
system structure employed by the hospital management, we collected qualitative data 
from a public hospital located in Singapore. In the public hospital we studied, the closed 
loop medication management system (CLMMS) was implemented in all inpatient units in 
response to the government call for consolidating and sharing patient medical records 
electronically throughout the country. CLMMS is a healthcare information system to 
coordinate and facilitate healthcare providers‟ medication-related tasks such as 
physician‟s prescription, pharmacist‟s verification and nurses‟ medication administration 
(Patterson et al. 2002). Through electronically integrating patient‟s medication 
administration record and administration process, CLMMS is touted to facilitate nurses to 
adhere to the five “rights” in medication administration (i.e., right patient, time, drug, 
dosage, and route). 
The hospital first piloted the system in two units and then rolled it out to the other units of 
the hospital. We participated in the bi-weekly work group meetings for the CLMMS 
implementation eight months before the actual rollout. During the pilot phase when the 
system was first rolled out in two medical wards, we conducted 15 on-site observations 
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and interviews to obtain a better understanding of the work process. Through those 
meetings, on-site observations, interviews and documents, we obtained a better 
understanding of the study context that led to a refined research model. In the studied 
hospital, all nurses were required to use the system to perform their daily work related to 
medication administration. All of them participated in one day training before using the 
system. The hospital operated dual mode (system + paper) for one week before 
completely switching to the pure system setting.  
System structure – To ensure successful implementation of a system, specific rules and 
resources known as different forms of system structure are often employed by the 
organizational management (Jones and Karsten 2008). Learning from the pilot phase and 
industry best practices, the hospital management recognized the importance of providing 
both explicit documentation (impersonal support) and supporting staff (personal support) 
to guide the designed use processes. Documentation in the form of unified standard 
workflows of the system use was distributed to every nurse. To ensure accessibility, 
additional copies were kept in the Ward‟s nursing station and electronic copy was also 
available in each computer installed the CLMMS. In addition to the documentation, 
multiple types of personal support were also set in place to help nurses at the initial post-
implementation stage. First, IS specialists helped solve system-related problems over 
phone calls and wards‟ visit. Second, for each wards, two to three nursing champions 
were identified and involved since the beginning of the implementation stage. With good 
system knowledge, they were expected to help other nurses overcome the initial problems. 
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Third, regular nurses with strong expertise were also encouraged to help their colleagues 
who encountered system-related difficulties during the work. 
While a complete view of system structure includes both personal and impersonal support, 
it should be noted that these two system structures differ in terms of resource 
customization and distribution. Personal support is a customized and shared resource, 
which can provide suitable help based on a user‟s need yet may not be available all the 
times. For instance, in the context of our study, IS specialists are shared throughout the 
hospital. They are able to provide customized support based on specific requests but can 
only attend to limited number of requests at a time. As a result, it is not guaranteed that a 
nurse can receive help from IS specialists whenever he/she wants to. In contrast to 
personal support, impersonal support is a standard and individual resource, which is 
readily available to every system user such as a nurse in this study. Given the different 
nature between these two supporting structures, we focus on assessing different 
dimensions of them: availability of personal support - referring to the extent that 
supporting personnel are available to assist the difficulties encountered during system use; 
and suitability of impersonal support – referring to the extent to which the given written 
instructions are congruent with the user‟s daily work demand and processes. 
IS use-related behaviors in a restricted context – When system users possess limited 
power in the working environment, they are unlikely to actively resist a newly 
implemented system. Inside a hospital, nurses have relatively limited power as compared 
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to other healthcare providers such as physicians. Hence, they don‟t really have the 
autonomy and freedom to refuse the new system as often observed in the case of 
physicians (Lapointe and Rivard 2005). Instead, at the initial post-adoption stage, the 
extent of technology interaction behavior depends heavily on the job nature such as the 
amount of work they are assigned.  
Grounding on the categorization of ISURA activities (Barki et al. 2007), we have 
observed the three activities (i.e., users‟ technology interaction, task-technology 
adaptation and individual adaptation) all occurred at the initial post-adoption stage. 
Furthermore, our qualitative data unveils that technology interaction behaviors, defined 
as “all IT interactions undertaken with the purpose of accomplishing an individual or 
organizational task” (Barki et al. 2007, p.176), could vary with the different tasks that the 
system supports. Specifically, we differentiated two types of technology interaction 
behaviors: structured use and unstructured use. Structured use refers to the use of system 
features to accomplish tasks that have standard and precisely defined procedures. For 
instance, in order to “mark a medication administration task”, nurses need to follow a 
standard procedure including opening a patient‟s record, checking the patient‟s identity, 
verifying medications, and indicating the status of medication administration. In contrast, 
unstructured use refers to the use of system features to accomplish tasks whose 
procedures are often contingent on users’ reaction to specific situations. For instance, 
nurses who “edit the performed task” inside the system can choose different ways base on 
situations. When nurses mistakenly mark certain unperformed medication administration 
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tasks, they can edit the performed tasks by changing the status. When nurses have any 
doubts about a particular performed task, they can also edit the performed task by 
choosing to attach comments. This categorization is consistent with the view that a 
technology can be characterized by its features, which could determine types of use 

























Figure 3.2. Refined Research Model for Study 2 
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3.4 Refined Research Model  
Figure 3.2 depicts the refined research model. Our main proposition is that for different 
IS-related behaviors to enhance the initial performance improvement, the supporting 
system structure should vary, after controlling for those factors previously identified to 
influence system outcomes (i.e., age, system complexity and commitment to system) 
(Ginzberg 1981; Thompson et al. 1991). 
3.4.1 System Structure (Personal and Impersonal Support) 
An organizational user, who is new to a system in the work setting, is likely to face 
difficulties and uncertainties when interacting with the system (Weick 2000). Under such 
circumstances, good system structure serves as a medium for users to interpret the system 
and facilitate their learning process (Thompson et al. 1991; Weick 2000). As a result, 
system users with strong support are able to better utilize the system to accomplish the 
assigned work as compared to those with weak system structure support.  
At the initial post-adoption stage, we expect both personal and impersonal support to play 
important roles in facilitating the initial system sensemaking. Specifically, when system 
users perceive that personal support is available, they can easily seek one-to-one support 
for problems encountered during the system use (Ash et al. 2003). Under such 
circumstances, the initial system use experience is expected to be much smoother for this 
group of users as compared to those who have difficulty in finding the helping personnel. 
As a result, better work performance can be achieved. Similarly, when a user perceives 
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that impersonal support is of high suitability, the use-related workflows are detailed and 
practical to the user‟s related work (e.g., clearly explicating the workflow of tracking the 
status of a medication order and the way to differentiate various statuses such as verified 
and discontinued) (Naveh et al. 2005). This synergy can reduce the work-relate 
uncertainties at the initial stage and hence is likely to serve as a catalyst to enhance the 
user‟s performance (Goodhue and Thompson 1995; Jones and Karsten 2008; Naveh et al. 
2005). 
H1: At the initial post-adoption stage, availability of personal support is positively 
related to performance improvement. 
H2: At the initial post-adoption stage, suitability of impersonal support is positively 
related to performance improvement. 
3.4.2 Technology Interaction Behaviors  
At the initial post-adoption stage, system users are likely to encounter difficulties and 
uncertainties during their technology interaction (Weick 2000). They do not only acquire 
the expertise to use the system but also need to cope with the resultant workflow changes. 
With these challenges, it is difficult for the system users to perceive work performance 
improvement purely through their initial system interaction (Lapointe and Rivard 2007). 
It is to be noted that depending on types of technology interaction behaviors, system 
users could go through different processes of sensemaking and hence generate varied 
interpretations and perceptions toward the system (Griffith 1999; Lassila and Brancheau 
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1999). In this way, the demand for the specific supporting system structure is likely to 
differ. This view is in line with the belief updating theory (Hogarth and Einhorn 1992), 
which states that rather than entirely accepting external stimulus, people selectively 
choose pieces of evidence from the external stimulus and use them to update their prior 
beliefs and knowledge. We expect impersonal support and personal support to exhibit 
different roles in supporting structured and unstructured use that enhances initial work 
performance.  
Research on impression formation shows that impression of a system can be formed 
through a process of repeated sampling, e.g., using the system (Denrell 2005). In the 
context of structured system use, the problems encountered by users who frequently 
engage in structured use tend to be clearly-identified and repetitive. In other words, 
system users are likely to be capable of identifying the problems and searching for 
solutions from the clearly written documents. In addition to helping to solve problems, 
utilizing impersonal support also reduces users‟ hassles of engaging in personal contact 
such as calling the hotline service. Accuracy-effort framework states that when engaging 
in an activity, an individual tends to select the way that employs limited cognitive 
resources rather than the way that produces best accuracy (Payne et al. 1993). Hence, in 
the context of this study, system users with frequent structured system use tend to select 
highly suitable impersonal support. In this way, users can rely on the detailed and 
appropriate documents to quickly find out solutions and hence are likely to improve their 
work performance.  
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H3: At the initial post-adoption stage, structured use is positively related to performance 
improvement when the suitability of impersonal support is high. 
When engaging in unstructured system use, the way an individual user chooses to 
perform a system task could vary based on different circumstances. This dynamic and 
uncertain nature costs high cognitive effort for the system users who are new to the 
system. Furthermore, such stressful experience can deter users from achieving good 
performance (Brief and Weiss 2002; Cooper 1998). Research shows that when a situation 
becomes less analyzable, people tend to seek additional support by personal contact 
(Weick 2000). Compared to written documentations, personal support can provide 
customized service and hence can help users identify real problems through 
conversations. In this way, when the personal support is readily available, users can rely 
on it to alleviate the uncertainties created by the unstructured system use. 
H4: At the initial post-adoption stage, unstructured use is positively related to 
performance improvement when the availability of personal support is high. 
3.4.3 IS Use-Related Adaptation Behaviors  
Task-technology adaptation behaviors refer to “all behaviors directed at changing or 
modifying an IT and how it will be deployed and used in an organization” (Barki et al. 
2007, p.176). Based on the degree of learning effort involved, adaptation behaviors could 
exist in two forms: utilizing past experience/knowledge to refine and extend existing 
technologies (i.e., exploitation) or experiment on innovations (i.e., exploration) (Gupta et 
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al. 2006; March 1991). At the initial post-adoption stage, system users, who are not very 
familiar with the system and possess limited job autonomy, are unlikely to experiment on 
system-related innovations. Hence, at this stage, users engage in refining and extending 
the system to better serve their work preference (Jasperson and Carter 2005). When a 
user engages in high frequency of task-technology adaptation behaviors, the system is 
customized in the way to better fit the user‟s work process. In this way, the users‟ 
performance is likely to be improved (Barki et al. 2007). The effect of task-technology 
adaptation is not likely to be contingent on impersonal support as this form of support 
becomes not applicable if changes of system or tasks are made. However, personal 
support such as IS specialists and expert users can provide valuable advice to the users 
and facilitate their adaptation process.  
H5: At the initial post-adoption stage, task-technology adaptation is positively related to 
performance improvement when the availability of personal support is high. 
Individual adaptation behaviors refer to “modifications that individuals make to 
themselves in order to adapt to the IT” (Barki et al. 2007, p.176). The adaptation can be 
achieved through two types of learning activities: 1) proactively communicating with 
others to obtain relevant information; or 2) independently exploring the system to 
increase one‟s proficiency (Barki et al. 2007). By constantly engaging in the individual 
adaptation activities, an employee is able to quickly reduce the learning curve and better 
utilize the system so as to improve his/her performance.  
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While the above arguments suggest a positive relationship between individual adaptation 
and performance improvement, this relationship is likely to be contingent on the 
suitability of impersonal support. As an important source of learning, impersonal support 
such as standard workflows can be a medium for system users to interpret the system 
(Weick 2000). When the suitability of impersonal support is low, the common medium 
reference is no longer reliable. To the extent that different units in an organization such as 
hospital can be quite unique (Ash et al. 2003), system users who put effort in 
understanding the system can possibly explore the ways of system utilization that best 
suit their work setting. As a result, the performance improvement is likely to be higher 
for those with low suitability of impersonal support. Conversely, when the impersonal 
support is of high suitability, the effect of system users‟ individual adaptation behavior on 
performance improvement may be less salient because users could be restricted by the 
standard references. 
H6: At the initial post-adoption stage, individual adaptation is positively related to 
performance improvement when the suitability of impersonal support is low. 
3.5 Validating Refined Model 
We used a two-round survey involving nurses in a public hospital in Southeast Asia to 
validate the causal relationships presented in our research model. Survey methodology is 
preferred because it provides a basis for generalizing research findings; allows results to 
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be replicated relatively easily; and has statistical power (Neuman 2003). In addition, 
collecting independent variables and dependent variables at two different times allows us 
to establish causal relationships. In our study, the unit of analysis is the individual nurse 
in the hospital. We aim to explain and predict the outcome of individual nurse‟s initial 
sensemaking with regard to their ISURA behaviors and system structure. The choice of a 
single hospital allows us to control organizational level extraneous effects and could be 
more effective in detecting micro level effects (Karahanna et al. 1999). Our sample and 
field site were chosen to meet the settings of this study. First, the system implemented in 
the organization must be mandatory. In our focal hospital, nurses are required to use the 
system to perform their daily work related to medication administration. Second, to 
address the research gap identified previously, designated users should be relatively 
restricted inside the chosen organization. Given the hierarchical nature of hospital 
settings, nurses possess significantly less power compared to other healthcare providers 
in the hospital such as physicians. Third, the system should be recently implemented so 
user‟s initial sensemaking process could be assessed. The focal hospital was about to 
implement the CLMM system when we first contacted them about this study hence 
making it possible for us to conduct initial assessment of its implementation.  
The first round of data collection, which collected data for independent, demographic and 
control variables was conducted around one month after the system was rolled out 
throughout the whole hospital. The reasons for choosing this timing are twofold. On the 
one hand, data was not collected immediately after the implementation so users could 
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accumulate some use experiences for their initial sensemaking process. On the other hand, 
the data should be collected within the initial post-adoption stage. The hospital 
considered the first six weeks as the initial stage, in which 24-hour IT specialist support 
was maintained. The second phase of data collection, which collected dependent variable, 
was conducted one month after the first phase to establish the causal effect. 
When possible, we adapted measures using previously validated questions. This strategy 
could facilitate the validity of measures and allow the results to be easily compared 
across studies. When the previous suitable measure was not available, we developed new 
questions based on a review of the relevant literature and the context of this study. 
Validated formative items for task technology adaptation and individual adaptation were 
adapted from Barki et al.‟s (2007) scale. In line with Barki et al. (2007), technology 
interaction behaviors were measured by different dimensions of system use. Instead of 
using items for general business systems, (such as decision rationalization, 
horizontal/vertical integration, and customer service as adopted by Barki et al.), we 
developed the items for structured / unstructured use specifically for the focal system to 
enhance the face validity. Items were developed based on the authors‟ observations on 
medication administration processes and interviews with nurses during the pilot phase of 
system implementation. Suitability of impersonal support was adapted from Naveh et al. 
(2005)‟s measure in the context of suitability of safety rules and regulations. The eight 
criteria for performance improvement were developed based on the prior literature (Davis 
1989; Davis et al. 1989) and the context (e.g., patient safety). The three sources of 
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personal support were identified based on the qualitative data collected in this study. The 
operationalization and sources of all the constructs in this study are shown in Appendix C.  
Several measures were taken to validate the survey instrument. First, we consulted 
several senior researchers in the area to identify and rectify potential problems due to the 
framing and phrasing of the questions. Second, we conducted one unlabelled and one 
labeled sorting session by recruiting postgraduate IS students (8 for each session). Minor 
modifications were made to some items to address the concerns raised by these „judges‟. 
Third, to ensure face validity, deputy director of the nursing and director of medical 
informatics of the hospital were asked to comment on the survey questionnaire and 
highlight questions that were confusing or difficult to answer. Based on the suggestions, 
some modifications to the phrasing and framing of the questions were made. 
Our survey package consisted of a cover letter stating the objective of the study and the 
survey questionnaire. The description of the CLMMS was included in the survey 
questionnaire to improve the validity of responses. Some examples were also provided to 
help respondents recall the system features when answering the questionnaire (some 
examples of editing performed task include changing task from done to not done, adding 
comments to the task). Except for those who have participated in the pilot phase, all 
inpatient nurses who used the system in performing daily job were invited by the hospital 
management to participate in the survey. For the first round of the survey, nurses were 
invited to complete the survey inside an auditorium within the hospital during their break 
 118 
 
time. Participation was voluntary and a five Singapore dollar voucher (equivalent to 
US$3.60) was given for each complete survey as a token of appreciation. The same 
procedure was used for the second round of the survey. In addition, we also adopted a 
focused survey method for those who did not return for phase two. The survey package 
was put inside one envelope and distributed to the respective nurse who completed the 
survey in phase one but had not attempted the second survey. Nurse‟s employment ID 
was used as the identifier and indicated on top of each envelope because it is less 
sensitive as compared to the name of the nurse. After the nurse completed the survey 
questionnaire, he/she sealed and returned the envelope containing the completed 
questionnaire. Nurses were assured that all responses will be kept strictly confidential 
such that only the research team from the authors‟ institution had access to the raw data 
and only aggregated statistics will be published and feedback to hospital management.  
In the first round of the survey, 359 nurses participated. In the second round of the survey 
332 nurses participated including 3 nurses who did not participate in the first round of the 
survey. Entries for 329 nurses who completed both rounds of the survey were recorded, 
which include 3 male nurses (0.9%) and 321 female nurses (97.6%) (5 entries were 
missing for the response on gender). In terms of age distribution, 1 nurse (0.3%) is below 
20 years old; 73 nurses (22.2%) are between 20 and 24 years old; 69 (21%) nurses are 
between 25 and 29 years old; 44 (13.4%) nurses are between 30 and 34 years old; 26 
(7.9%) nurses are between 35 and 39 years old; 37 (11.2%) nurses are between 40 and 44 
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years old; 22 (6.7%) nurses are between 45 and 49 years old; and 57 (17.3%) nurse are 50 
and over 50 years old. 
3.6 Data Analysis and Results 
Power analysis was conducted to estimate the sample size (Faul et al. 2007). Assuming 
an effect size (f
2
=0.05), 11 predictors (including all independent variables, interaction 
terms and control variables), and a power of 0.95 at alpha equaled to 0.05 significance 
level, the required sample size for the HMRA (Fixed model, R
2
 increase) is 262. Thus, 
our actual data point, 329, is deemed adequate for data analysis. 
3.6.1 Evaluating Measurement Model 
The measurement model of this study was assessed by the convergent and discriminant 
validities for all reflective constructs (i.e., suitability of impersonal support and 
performance improvement). Convergent validity, reflecting the uni-dimensionality of the 
constructs, was assessed using the tests of item reliability, cronbach‟s Alpha, composite 
reliability of constructs, and the average variance extracted (AVE) (Hair et al. 1998). To 
meet satisfactory convergent validity, item reliability, cronbach‟s Alpha and composite 
reliability values should be greater than 0.707. In addition, AVE should be greater than 
0.5 (Nunnally 1978). Table 3.1 presents the test results for these two constructs. All 
scores were observed to exceed the acceptance level, which indicated good convergent 
validity. Discriminant validity, reflecting the extent to which the indicators for each 
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construct are distinctive from indictors in other constructs, can be assessed using factor 
analysis and construct correlation. To meet satisfactory discriminant validity, factor 
loadings should be above 0.7. As depicted in Table 3.1, all indicators exceeded the 
acceptance level and loaded correctly on their intended construct than on the other 
constructs. The second method is to test whether the square root of AVE for a construct is 
larger than its correlations with other constructs. The reflective constructs satisfy this 
criterion. Generally, the results indicate strong evidence of convergent and discriminant 
validities. Multicollinearity tests were conducted. VIF for all constructs were smaller than 

























    PerformanceA 0.873    0.840 0.232 
    PerformanceB 0.915    0.894 0.200 
    PerformanceC 0.925    0.907 0.201 
    PerformanceD 0.922    0.898 0.220 
    PerformanceE 0.799    0.777 0.209 
    PerformanceF 0.901    0.877 0.202 
    PerformanceG 0.873    0.851 0.195 
    PerformanceH 0.873    0.824 0.279 
Suitability of 
impersonal support  
 
0.930 0.950 0.827   
    ImpersonalA 0.921    0.222 0.901 
    ImpersonalB 0.929    0.175 0.924 
    ImpersonalC 0.926    0.202 0.910 
    ImpersonalD 0.861    0.299 0.794 




Dimensions VIF Weights Loadings 
Availability of personal support    
     PersonalA 1.394 0.642 0.896 
     PersonalB 2.109 0.513 0.830 
     PersonalC 2.077 -0.002 0.663 
Structured use    
     StructuredA 3.044 0.521 0.880 
     StructuredB 1.898 0.589 0.913 
     StructuredC 2.900 0.066 0.809 
     StructuredD 2.400 -0.070 0.693 
Unstructured use    
     UnstructuredA 1.376 0.126 0.483 
     UnstructuredB 1.618 1.101 0.883 
     UnstructuredC 1.399 -0.549 0.060 
Task technology adaptation    
     TaskTechA 1.057 0.359 0.491 
     TaskTechB 3.174 -0.260 0.481 
     TaskTechC 3.018 1.069 0.769 
     TaskTechD 2.549 0.556 0.455 
     TaskTechE 2.740 -0.803 0.157 
Individual adaptation    
     IndividualA 1.275 0.506 0.805 
     IndividualB 1.399 0.383 0.782 
     IndividualC 1.236 0.404 0.726 
Table 3.2 Assessment of Formative Constructs 
Four formative constructs (i.e., structured use, unstructured use, task technology 
adaptation and individual adaptation) were validated using Cenfetelli and Bassellier 
 123 
 
(2009) and Petter et al. (2007)‟s guidelines. Table 3.2 shows the test results for VIF, 
weights and loadings. While weights provide us the relative contribution of indicators to 
the assigned construct, loadings show the absolute importance (Cenfetelli and Bassellier 
2009). Multicollinearity test was then performed among indicators of formative 
constructs. As shown in Table 3.2, all VIF statistic for formative measures is not greater 
than the threshold value 3.3 (Diamantopoulos and Siguaw 2006). Hence, 
multicollinearity is not identified in our measurement.  
Among various items for formative constructs, we noted a co-occurrence of negative and 
positive indicator weights for the constructs except for individual adaptation. It is noted 
that while this may threaten the interpretation of individual formative indicators, it is not 
a threat to the structural effects within the model (Cenfetelli and Bassellier 2009). We 
explored the possible suppressor effect by assessing the bivariate correlation between the 
suppressor and the indicators and between the indicators and the constructs (i.e., 
loadings). We further evaluated the measures and check if there is any conceptual overlap 
among the chosen indicators. The removal of indicator was only carried out when 
conceptual overlap exists (Cenfetelli and Bassellier 2009). Among the indicators with 
negative weights, TaskTechE (“modification to the system…”) was found to have 
conceptual overlap with the first three indictors of this constructs (“improvements to 
functionalities / interface / hardware”) and relatively high correlation with other 
indicators (i.e., the correlation was 0.185, 0.630, 0.601, 0.752 with the first four 
indicators respectively). Furthermore, this indicator showed a marginal absolute 
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contribution to the construct (i.e., the loading was 0.157). Hence, the last item for task 
technology adaptation was deleted. Table 3.3 and Table 3.4 depict the descriptive 
statistics and the inter-correlation of the studied variables, respectively. 
 Mean Std. Deviation 
Age 4.530 2.181 
Education 2.555 .672 
Medication complexity 2.057 .617 
Availability of personal support 5.425 1.084 
Suitability of impersonal support 4.820 1.237 
Structured use  6.044 1.678 
Unstructured use 2.234 3.653 
Task-technology adaptation 2.583 1.597 
Individual adaptation 4.879 1.110 
Performance Improvement 4.304 1.237 




 1 2 3 4 5 6 7 8 9 10 11 12 13 
Age (1) -             
Education (2) -0.322 -            
Medication complexity (3) -0.093 -0.033 -           
Availability of personal support (4) 0.073 0.035 -0.031 -          
Suitability of impersonal support (5) 0.123 -0.030 0.002 0.619 -         
Structured use (6) -0.165 0.069 -0.208 0.106 0.079 -        
Unstructured use (7) -0.102 0.077 -0.122 0.026 0.045 0.188 -       
Task technology adaptation (8) 0.161 -0.010 -0.078 0.056 0.146 0.023 0.166 -      
Individual adaptation (9) 0.118 0.075 -0.143 0.358 0.412 0.213 0.113 0.154 -     
StructuredUse * ImpersonalSupport (10) -0.023 0.162 0.066 -0.013 -0.040 -0.164 0.045 -0.080 -0.115 -    
UnstructuredUse * PersonalSupport (11) 0.006 0.001 0.027 -0.103 -0.037 0.037 0.098 -0.057 -0.044 0.118 -   
TaskTechnologyAdaptation * 
PersonalSupport (12) 
-0.034 0.015 0.051 0.091 0.077 -0.049 -0.065 0.157 -0.009 
-
0.012 
0.088 -  
IndividualAdaptation * 
ImpersonalSupport (13) 
0.146 -0.030 -0.055 0.031 -0.056 -0.109 -0.088 -0.010 -0.036 0.379 0.056 0.114 - 
PerformanceImprovement (14) -0.049 -0.022 0.098 0.380 0.463 0.102 0.093 0.165 0.276 0.069 0.072 0.054 
-
0.115 




3.6.2 Testing Structural Model 
We first performed paired sample T-test between performance improvement constructs 
collected at two stages. The results show that the mean difference between these two 
times was significant at 5% level (Mean difference = 0.146; Std. Deviation=1.108; 
T=2.369). There is significant increase in performance improvement between the two 
data collection stages. 
Given that our independent variables are formative, the conventional pair-wise 
multiplication of indicators, which is often used to test the moderating effects with 
reflective constructs, is not appropriate for our study. In this study, we adopted a two-
stage approach proposed by Henseler and Fassott (2010) to conduct hypothesis testing. In 
the first stage, latent variables scores were obtained by running the main effect PLS path 
model. In the second stage, the saved latent variables scores were centered and multiplied 
to build the interaction terms. The latent variables scores and interaction terms were 
entered in a multiple linear regression as independent variables. Hierarchical multiple 
regression analysis (HMRA) was used in our final hypotheses testing. All statistical tests 
were assessed at 5% level of significance.  
With a two-tailed five percent level of significance, the accepting T-value is 1.96. 
Adjusted R
2
 was used to assess the explanatory power of the model. The control variables 
were entered in Step 1. All centered independent variables were entered in Step 2. 
Interaction terms were computed by multiplying two centered independent constructs and 
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were entered in Step 3. A significant change in explanatory power between the two steps 













Age -0.887 -2.428* -2.340*  
Education -0.607 -1.317 -1.904  
Medication complexity 1.665 2.503** 2.150*  
Independent variables 
Availability of personal 
support 
 2.428* 2.828** 
H1 was 
supported 
Suitability of instruction 
suitability 
 5.095** 4.805** 
H2 was 
supported 
Structured use   0.742 0.914  
Unstructured use  0.910 0.207  
Task-technology adaptation  2.339* 2.722**  
Individual adaptation  1.746 2.079*  
Interaction terms 
Structured use * suitability 
of impersonal support 
  3.039** 
H3 was 
supported 
Unstructured use * 
availability of personal 
support 




* availability of personal 
support 
  -0.020 
H5 was not 
supported 
Individual adaptation * 
suitability of impersonal 
support 
















* Significant at 5% level   ** Significant at 1% level 
Table 3.5 Multiple Regression Analyses: T Value and Variances Explained 
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Table 3.5 presents the results of HMRA data analyses for three models: the control model, 
the model with control variables and main effects and the full model including 
interactions terms. For each hypothesis, path coefficient and T-value were indicated in 
the table. For the performance improvement, an adjusted R
2
 value of 0.3% was obtained 
for the control model, 26.0% was obtained for the model with control variables and main 
effects and 28.9% was obtained for the full model. The change in adjusted R
2
 value 
between step 2 and step 3 of regression was 2.9% (F change = 4.222, p=.002) for 
performance improvement, indicating that the outcome of interaction terms could be 
interpreted. 
Our testing results revealed that out of 6 hypotheses, 5 were supported. Both availability 
of personal support and suitability of impersonal support had a significant relationship on 
performance improvement, i.e., H1 and H2 were supported. Structured use positively and 
significantly affected performance improvement when suitability of impersonal support 
was high, i.e., H3 was supported. The effect of unstructured use on performance 
improvement was moderated by availability of personal support as hypothesized, i.e., H4 
was supported. Task-technology adaptation showed a significant relationship with 
performance improvement, but such a relationship was not moderated by availability of 
personal support, i.e., H5 was not supported. The effect of individual adaptation on 














Age -2.340* -2.344* -2.559** -2.229* 
Education -1.904 -1.915 -2.041* -1.861 
Medication complexity 2.150* 1.875 1.785 1.834 
Independent variables 
Availability of personal / peer / 
champion / IT support 
2.828** 1.982* 2.617** 0.779 
Suitability of impersonal support 4.805** 5.644** 5.733** 6.305** 
Structured use  0.914 0.878 0.929 1.133 
Unstructured use 0.207 0.078 0.057 0.223 
Task-technology adaptation 2.722** 2.557** 3.000** 2.729** 
Individual adaptation 2.079* 2.506** 2.436* 2.601** 
Interaction terms 
Structured use * suitability of 
impersonal support 
3.039** 2.491** 2.697** 2.666** 
Unstructured use 
* availability of personal / peer / 
champion / IT support 
2.046** 1.856 2.167* 1.141 
Task-technology adaptation * 
availability of personal / peer / 
champion / IT support 
-0.020 0.242 -0.627 -0.081 
Individual adaptation 
* suitability of impersonal support 















* Significant at 5% level of significance   ** Significant at 1% level of significance 
Table 3.6 Post-hoc analysis: T Value and Variances Explained 
To further elicit the effects of individual supporting structure, post-hoc analysis was 
performed by replacing personal support with each individual source of personal support 
(i.e., peer support, nursing champions support, and IT support). The result of the test as 
shown in Table 3.6 indicated champion support had both significant main and moderating 
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effect, peer support had significant main effect on performance improvement and 
marginal moderating effect on the relationship between unstructured use and performance 
improvement. However, IT support did not show either significant main effect or 
moderating effect. 
3.7 Discussion and Implications 
3.7.1 Discussion of Findings 
This study serves as an initial attempt to examine effective ways to improve the initial 
system performance through the interplay between system use-related behaviors and 
system structure, an area that is likely to be prominent but has received relatively less 
attention in the IS literature. We found that our hypotheses were supported in general in 
the presence of control variables and F-changes between steps were all significant. These 
results lend credence to the applicability of our theoretical model in predicting initial 
outcomes after the system implementation. 
Interestingly, neither structured use nor unstructured use had significant main effects on 
performance improvement. In line with previous findings (e.g., Rowe 2010; Weaver 
2010), the link between IS use and initial performance is weak. From a user‟s point of 
view, more exposure to a system at the initial stage does not guarantee a user can 
proficiently utilize the system to support the work. As shown in our results, the system 
structure did play a critical role in this setting. Specifically, the effects of structured and 
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unstructured use on performance improvement became significant when employing 
different forms of system structure. As hypothesized, when the suitability of impersonal 
support was high, structured use was found to be positively related to performance 
improvement whereas unstructured use was found to positively influence performance 
improvement when the availability of personal support is high. 
While Barki et al.‟s study (2007) showed that all three system use-related activities are 
positively related to performance, the results of this study found these activities do exert 
different influences on initial performance improvement. For instance, task-technology 
adaptation had a positive main effect on performance improvement. However, the effects 
of structured use, unstructured use and individual adaptation on performance 
improvement were not direct but moderated by different supporting system structure. One 
possible explanation for this discrepancy between our results and Barki et al‟s (2007) is 
the different post-adoption stages examined in these two studies (initial vs. stable stage). 
Take system interaction behaviors (structure and unstructured use) for instance. At the 
initial post-adoption stage, when a system user has to frequently use a system, the user is 
likely to encounter considerable difficulties during the interaction, which deter the user 
from improving the work performance. Hence, personal support and impersonal support 
are necessary to help the user overcome the difficulties and achieve positive outcome. At 
the latter stage when the system is assimilated into the work long after the 
implementation, a user with high frequency of system interaction could possibly explore 
innovative ways of system utilization and be less dependent on the system structure. 
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Future research could seek to validate this conjecture using longitudinal dataset capturing 
these two stages. 
Task technology adaptation showed significant main effect on one‟s performance 
improvement. However, such effect was not contingent on the availability of personal 
support. One possible cause for this result is the diversity of working styles between 
individual users. When system users such as nurses put effort to adapt the system or adapt 
the work process, they look for ways to best suit their working styles. Given the different 
work settings (e.g., types of patients) or personal work habit, system users who engage in 
task technology adaptation behaviors may not find support from other people to be 
substantial for their performance improvement.  
In addition, we can find two general patterns when comparing the roles of system 
structure on technology interaction behaviors (structured use and unstructured use) and 
on adaptation behaviors (task technology adaptation and individual adaptation). System 
structure can positively moderate the effect of system interaction behaviors on 
performance improvement (i.e., suitability of impersonal support positively moderated 
the effect of structured use on performance improvement; availability of personal support 
positively moderated the effect of unstructured use on performance improvement). 
However, the same set of system structure has played either no or a negative moderating 
role on the effect of adaptation behaviors on performance improvement (i.e., the effect of 
task-technology adaptation on performance improvement was not moderated by 
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availability of personal support; the effect of individual adaptation on performance 
improvement was negatively moderated by suitability of impersonal support). Such a 
difference could possibly be explained by the extent of autonomy embedded in these two 
types of behaviors. While the extent of technology interaction behaviors is primarily 
determined by the nature of the work such as the amount of work assigned in relation to 
structured use, the degree of adaptation behaviors is largely subject to users‟ discretion. 
In other words, the initial system structure might have different effects on restricted 
behaviors (e.g., system interaction behaviors) vs. autonomous behaviors (e.g., adaptation 
behaviors). 
It is interesting to note that when we replace the personal support with different 
individual sources in the post-hoc analysis, support from peers and nursing champions 
were found to be important; whereas support from IT specialists had neither main nor 
moderating effects on one‟s performance improvement. One plausible explanation for 
this insignificance is the complexity of domain knowledge. In a knowledge intensive 
industry, such as healthcare service in hospitals, the domain knowledge could be 
considerably complex so that IS specialists find it difficult to fully comprehend. Indeed, 
during our observations at the studied hospital, many questions raised by nurses involved 
specific and detailed healthcare knowledge such as why serving certain medication was 
disallowed by the system. Under such circumstance, IT staff was unlikely to provide 




3.7.2 Limitations and Future Research 
To mention a few limitations of this study, we encourage future research to address the 
following issues. First, data for this study was collected based on one type of system, i.e., 
CLMMS, inside one industry, i.e., healthcare industry. Future research could try to verify 
the research findings of this study by examining other types of mandatory organizational 
system in other industries. Second, while the focus of this study is system users who have 
low power inside the organization, future study could extend this study by selecting 
system users with high power inside the organization, e.g., physicians‟ behavior in the 
hospital. Third, the data used to test the research model were collected using longitudinal 
survey methodology. Future research could collect objective data and verify the results of 
this study. 
3.7.3 Theoretical Implications 
Notwithstanding the limitations mentioned, this study provides several theoretical 
contributions in the IS use and the organizational sensemaking literature. First, this study 
adds to the theoretical debate on the appropriateness of IS use as an important measure 
for IS success in the mandatory context (DeLone and McLean 2003; Seddon 1997). 
Drawing on the sensemaking perspective, this study provides supporting evidence for the 
important yet complex role of IS use in determining initial performance. The results 
imply that at the initial post-adoption stage, system use related behaviors, with the 
facilitation of system structure, could affect one‟s performance. However, the different 
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interplays between use behaviors and system structure reassure the need to conceptualize 
IS use as a multi-dimensional construct and be aware of the different manners in which 
use dimensions influence the initial outcome. 
Second, this study contributes to the IS and sensemaking literature by enhancing our 
theoretical understanding on the boundary conditions for the interplay between enactment 
behaviors (i.e., system use related behaviors) and related organizational structures (i.e., 
personal and impersonal support). The results of this study suggest that suitable system 
structure could vary depending on the enactment behaviors an individual engages in. 
When a match between system structure and enactment behavior is found, it can 
engender positive sensemaking outcomes.  
Third, this study adds to the literature on organizational sensemaking by extending its 
application to the context of healthcare information systems. Our results demonstrate that 
at the initial post-adoptive stage, nurses make sense of a technology through various 
types of use-related activities and the system structure. Furthermore, this study also adds 
to the literature by selecting subjects in a relatively weak position inside the organization. 
In this way, we can possibly observe different sensemaking patterns between restricted 
behaviors (e.g., assigned system use behaviors) and relatively autonomous behaviors (e.g., 
adaptation behaviors). 
Fourth, in response to the call for a broaden conceptualization of IS use (Benbasat and 
Barki 2007), this study adds to the literature by adopting and further extending Barki et 
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al.‟s (2007) typology of ISURA activities. Three use-related activities, previously 
identified as first order constructs to constitute ISRUA, were separately treated in this 
study due to their different effects on initial outcome. In addition, we further suggested 
that technology interaction behaviors could be further divided into two types: structured 
use and unstructured use.  
3.7.4 Practical Implications 
This study also offers important practical implications for organizational management in 
general, and hospital management in specific. First, management should be aware that 
mandating the system use inside an organization does not guarantee the success of a 
system. Instead, more attention should be put into monitoring the actual use of the system. 
To be specific, depending on the specific type of system interaction behaviors, varied 
system structure can positively moderate its effect on performance improvement. Toward 
this end, organizational management should be mindful of the arrangement of the support 
structure at the initial stage. For instance, for those having to deal with unstructured 
system-related tasks, organizational management should allocate adequate personal 
support. Second, to the extent that adaptation behaviors could enhance the initial 
performance, the organizational management should trust system users and give them 
relative freedom in engaging in adaptation behaviors without the constraints of system 
structure. Third, to the extent that nursing champions were found to be very helpful at the 
initial stage, to enhance support suitability, more emphasis should be given to educate 
this group of people. 
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The results of this study also have important implications for healthcare policymakers 
who need to constitute HIS-related rules and policies. For instance, the recent 
“meaningful use of HISs” guideline advocated by the US government provides detailed 
requirements on  how HISs should be used in hospitals. While this is critical to ensure the 
success of HISs, the findings of this study could potentially complement the existing 
guidelines for better initial outcomes. For instance, the scope of the incentive scheme 
could be extended by also including system structures, such as awarding hospitals with 
detailed and suitable use-related procedure. In addition, given that performance may be 
difficult to improve at the initial stage of system interaction, policymakers should 
associate the incentive/punishment with relatively long-term performance evaluation. 
3.8 Conclusion 
This study provides a nuanced theoretical understanding of how a user inside an 
organization can make sense of a mandatory system. Using a multi-method approach, we 
unveiled the important and complex effects of multidimensional IS use on initial 
performance improvement. Based on our findings, organizational management and 
policymakers could make specific strategies to mindfully manage the outcomes in the 
initial post-adoption stage. 
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Chapter 4  
Conclusion 
4.1 Reprise: Objectives 
Motivated by the importance of IS use and limitations of current research, this thesis aims 
to address the following management question and research question: 
Management question - “How can hospitals appropriately manage the actual use of HISs 
among major healthcare providers?” 
Research question - “What are the major strategies to appropriately manage the 
important types of IS use among physicians and nurses, and how do these strategies 
work?” 
To answer these two questions, we first identified important types of IS use for major 
stakeholders (i.e., physicians and nurses) in the hospitals. Based on each stakeholder‟s 
characteristics, I explained the key challenges that the hospital management need to take 
account of.  Drawing upon the social power and initial sensemaking theories, two 
empirical studies were carried out to propose and evaluate the effective strategies that can 
be employed by the management to manage the use behaviors. The multi-method 
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approach was adopted for both of the studies, which enhanced the understanding of the 
complex yet under-studied research issues. The results of these two studies were detailed 
in Chapter 2 and 3.  
4.2 Overall Contributions 
This thesis offer contributions to the research as well as to the practice. Table 4.1 presents 
a summary of contributions. We will then briefly discuss them. The detailed contributions 




Research  Identifies and assesses the prominent types of IS use 
behaviors for key stakeholders in hospitals. 
 Emphasizes the importance of social settings in relation to 
the IS use behaviors 
 Instantiates the approach of methodological pluralism for 
proposing research model and measurement  
 Enhances the understanding on the boundary conditions of 
social power theories and initial sensemaking theories 
Practice  Offers some suggestions for a better system design. 
 Provides guidance that hospital management can utilize to 
regulate system use behaviors for physicians and nurses. 
 Provides some insightful information for policymakers to 
constitute HIS-related rules and policies. 
Table 4.1 Contributions of the Thesis 
4.2.1 Contributions to Research 
The primary theoretical contribution of this thesis is that it identifies and systematically 
assesses the prominent types of IS use behaviors in the hospital context. This has two 
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benefits. First, to the literature on healthcare information system, this thesis unveils that 
indirect use of HISs is prevalent among physicians and this type of system use has 
differentiated antecedents as compared to direct use. Furthermore, when initially 
interacting with a HIS, nurses are likely to exhibit different behaviors. However, not all 
of them can lead to performance improvement. Such findings reaffirm the necessity of 
scrutinizing different types of IS use inside the hospitals. Second, to the IS use literature, 
the findings of this thesis add to the call for a deeper examination of the system use 
construct (Benbasat and Barki 2007; DeLone and McLean 2003) and serve as a 
foundation for future research on IS use in general organizational contexts. 
This thesis provides strong supporting evidence on the importance of social settings in 
relation to individual IS use behaviors. On the one hand, contrary to prior studies 
focusing on system-related characteristics as antecedents of IS use, results of the first 
study (Chapter 2) imply that when a system is assimilated inside an organization, 
contextual influences originating from various forms of social power may be more 
important than technology characteristics per se in explaining one‟s use behaviors. On the 
other hand, findings from our second study (Chapter 3) demonstrate that only when the 
appropriate supporting mechanisms are set, use behaviors can possibly enhance users‟ 
work performance.  
A sequential multi-method approach (Mingers 2001) is adopted for both of the empirical 
studies in this thesis. This approach is helpful when the focal phenomenon is relatively 
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novel or complex. Under such circumstances, the extant literature may only be able to 
provide generic guidance without sufficiently explain the research questions. Hence, the 
qualitative evidence is of great salience as it helps contextualize and refine the research 
model so that researchers can employ quantitative methods to test the model. Such a 
benefit manifests in both of the studies of the thesis. In the first study, the qualitative data 
is utilized to unveil how and why harsh power and soft power exert different general 
patterns of effects on a Chinese physician‟s system use in contrast to prior findings from 
studies conducted in the western context. In the second study, the qualitative data helps to 
further extend the Barki et al.‟s (2007) typology of ISURA activities. Technology 
interaction behavior is further divided into two types: structured use and unstructured use.  
This thesis also enhances the theoretical understanding on the two theories employed: 
social power theory and initial sensemaking. For instance, while subjects in the prior 
literature only take one role in the agent-target dyad, the results of the first study shows 
that in a hierarchical organization, it is important to consider the subject (e.g., a physician) 
as both an influencing agent and a target. This is because a physician‟s use behaviors are 
not only influenced by the social power the physician is subject to but also the power the 
physician possesses. The results of the second study enhance our theoretical 
understanding on the boundary conditions for the interplay between enactment behaviors 
(i.e., system use related behaviors) and related organizational structures (i.e., personal 
and impersonal support). Suitable system structure could vary depending on the 
enactment behaviors an individual engages in.  
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4.2.2 Contributions to Practice 
Findings of this thesis can also provide some important implications for practitioners with 
regard to the design and management of HISs. This thesis identifies not only prominent 
types of IS use behaviors among physicians and nurses, but also the interventions that can 
effectively influence these use behaviors. Hence, system designers, hospital management, 
and relevant policy makers can incorporate the findings into the system design and 
management.  
For system designers, as mentioned in Chapter 2, they should recognize the ubiquity of 
physicians‟ indirect use inside the hospital. Since it might not be possible to entirely 
eliminate the indirect use, designers should ensure that audit trails are incorporated inside 
the system so that the accountability of indirect use can be identified. In addition, based 
on the findings from Chapter 3, designers can pay particular attention on providing a 
system-embedded user manual with high suitability. This is especially helpful for those 
system features that are structured.  
For hospital management, our findings offer them some strategies to manage physicians‟ 
and nurses‟ use of HISs. As shown in Chapter 2, we have demonstrated that physicians 
are subject to influences from others physicians. Hence, the management should place 
sufficient emphasis on employing physicians to promote the system. However, the 
management should be aware that different types of social power do exert varied 
influences on physicians‟ direct and indirect use. In this way, different strategies should 
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be formed to align the hospital‟s specific objectives. For instance, should the objective be 
increasing direct use and decreasing indirect use, supervisory physicians can highlight 
negative consequences of system use during the department meetings. Findings from 
Chapter 3 offer another set of strategies that can be employed for managing nurses. As 
compared to physicians, nurses have less job autonomy in hospitals. Nevertheless, 
depending on the specific type of system interaction behaviors, effective supporting 
mechanisms varied. For instance, adequate personal support (especially nursing 
champions) should be allocated especially for those system tasks that are unstructured.  
For policy makers who need to constitute HIS-related rules and policies, the results of 
this thesis may provide them some insights into how a HIS is actually used in the 
hospitals and how the system can effectively enhance healthcare providers‟ performance 
at the initial post-adoption stage. Some factors can be taken into considerations so that 
guidelines can be set to complement the existing scheme. For instance, the scope of the 
incentive scheme for the “meaningful use” of HISs can be extended by considering the 
actual system use (e.g., differentiating incentives for direct or indirect use) and the 




4.3 Directions for Future Research 
In this section, we provide a summary of the thesis‟s limitations and propose directions 
for the future research. The directions as shown in Table 4.2 are discussed in terms of 
studying additional IS use behaviors, better understanding the consequences of IS use 
behaviors, replicating the studies in other settings, and incorporating additional data 
sources. 
Limitations Future Research Directions 
The types of system use 
explored in this thesis are 
at individual level and are 
not exhaustive. 
 Explore the other types of IS use behaviors in hospitals. 
 Establish the IS use in other levels of aggregation, such 
as group level. 
Only short-term impact of 
IS use related behaviors 
are examined.  
 Systematically explore the consequences of direct and 
indirect use. Errors may arise when works are delegated 
to unqualified others. 
 Examine the long-term impact of IS use related 
behaviors. 
The studies focus on 
single healthcare system 
in single hospital in Asian. 
 Replicate our study in different healthcare systems / 
hospitals / users 
 Conduct studies in another country because differences 
in culture, economy and institutional pressures could all 
affect an individual‟s use pattern of a system. 
 Verify the research findings by examining other types 
of mandatory organizational system in other industries. 
System use behaviors are 
measured through 
questionnaire. 
 When applicable, incorporate objective data to measure 
different types of IS use behaviors.  
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In doing your own job in the inpatient department, how 
often do you use the EMRS DIRECTLY by yourself to 
_________ 
a. input computerized prescriptions (medication / test) 
b. input discharge summary/diagnosis for patients 
c. search test order results 
d. search patient bills 
7-Likert Scale 
with 1 as 
never/rarely, 4 as 
sometimes and 7 






In doing your own job in the inpatient department, how 
often do you ASK OTHERS to use the EMRS for you to 
________ 
a. input computerized prescriptions (medication / test) 
b. input discharge summary/diagnosis for patients 
c. search test order results 
d. search patient bills 
7-Likert Scale 
with 1 as 
never/rarely, 4 as 
sometimes and 7 






(Raven et al. 
1998) 
a. Using the EMRS can help me to get a good appraisal 
from my supervisor. 
b. Using the EMRS can help me to gain approval from my 
supervisor. 
c. Using the EMRS can help me to feel more valued by 
my supervisor. 
d. Using the EMRS can make me feel personally accepted 
by my supervisor. 
7-Likert Scale 
with 1 as strongly 
disagree, 4 as 






(Raven et al. 
1998) 
a. My supervisor will make things unpleasant for me if I 
do not use the EMRS. 
b. My supervisor will disapprove me if I do not use the 
EMRS. 
c. My supervisor will be cold to and keep a distance from 
me if I do not use the EMRS. 
d. I will be on the bad side of my supervisor if I do not use 
the EMRS. 
7-Likert Scale 
with 1 as strongly 
disagree, 4 as 







a. My supervisor has the right to order me to use the 
EMRS. 
b. As a subordinate, I have an obligation to use the EMRS 
as my supervisor instructed. 
7-Likert Scale 
with 1 as strongly 
disagree, 4 as 
neutral and 7 as 
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(Raven et al. 
1998) 
c. I have to use the EMRS as my supervisor said. After all, 






(Lewis et al. 
2003; Raven 
et al. 1998) 
a. My interaction with my supervisor allows me to 
understand why using the EMRS is valuable. 
b. My interaction with my departmental peers allows me 
to understand why using the EMRS is valuable. 
c. My interaction with my hospital peers outside my 
department allows me to understand why using the 
EMRS is valuable. 
7-Likert Scale 
with 1 as strongly 
disagree, 4 as 













Raven et al. 
1998) 
a. I see my supervisor as someone I can 
identify with and follow his/her use of 
EMRS. 
b. I see my departmental peers as a group 
I can identify with and follow their use of 
EMRS. 
c. I see my hospital peers outside my 
department as a group I can identify 
with and follow their use of EMRS. 
7-Likert Scale 
with 1 as strongly 
disagree, 4 as 









In general …… 
a. My supervisor uses the EMRS directly by 
himself/herself. 
b. My departmental peers use the EMRS 
directly by themselves. 
c. My hospital peers outside my department 
use the EMRS directly by themselves. 
7-Likert Scale 
with 1 as 
never/rarely, 4 as 








(Raven et al. 
1998) 
a. Given my position, I can ask others to use the EMRS on 
my behalf. 
b. I have the right to request others (e.g. subordinate, 
younger colleagues, etc.) to use the EMRS on my 
behalf. 
c. As a subordinate/nurse, he/ she has an obligation to use 
the EMRS on my behalf if I request. 
7-Likert Scale 
with 1 as strongly 
disagree, 4 as 







(Raven et al. 
1998) 
a. Unless someone helps me use the EMRS, my job will 
be more difficult. 
b. I really need someone‟s help on using the EMRS for 
me. 
c. I need assistance from others to use the EMRS. 
7-Likert Scale 
with 1 as strongly 
disagree, 4 as 





a. I find the EMRS to be useful in my job. 
b. Using the EMRS enhances my effectiveness in my job. 
7-Likert Scale 
with 1 as strongly 





neutral and 7 as 
strongly agree 
Perceived 




a. I find it easy to get the EMRS to do what I want it to do. 
b. Overall, I believe that the EMRS is easy to use. 
7-Likert Scale 
with 1 as strongly 
disagree, 4 as 






a. I have had to give up a great deal at work because of the 
EMRS. 
b. My job has been harmed in some way by using the 
EMRS. 
7-Likert Scale 
with 1 as strongly 
disagree, 4 as 
neutral and 7 as 
strongly agree 




What is your age? 
Below 20[__]    20-24 [__]    25-29 [__]    30-34 [__] 





What is your seniority? 
Resident physician [__] 
Attending physician [__] 
Assistant chief physician [__] 













Images of the Hospital 
(Location: Inpatient ward)     (Location: Consultation Room) 
                                                 
2
 Certain regions of the first screenshot (i.e., identities of patients, physicians, and system vendor) were 
masked to protect confidentiality of medical data and intellectual property of the HIS vendor. 
 160 
 




Age What is your age? 
Below 20[__]     20-24 [__]     25-29 [__]     30-34 [__]     
35-39[__]     40-44[__]     45-49 [__]      50 and over [__] 
 
Education What is the highest qualification you have attained?  
Middle school[__]     High school[__]     Bachelor[__]     




On average, how complex is a medication order for 
inpatients you are in charge of? 







a. Departmental peers are available for assistance with 
system difficulties. 
b. Nursing champions are available for assistance with 
system difficulties. 
c. Information system (IS) specialists are available for 
assistance with system difficulties. 
-- Formative items  
7-Likert Scale 
with 1 as strongly 
disagree, 4 as 






(Naveh et al. 
2005) 
a. The standard workflows of system use are suitable for the 
daily activities inside the Ward. 
b. The standard workflows of system use are comprehensive 
in addressing all CLMM-related work issues. 
c. The standard workflows of system use are detailed 
enough. 
d. The standard workflows of system use are practical. 
-- Reflective items  
7-Likert Scale 
with 1 as strongly 
disagree, 4 as 







How often do you use this system to __________ 
a. mark medication administration task 
b. view medication orders performed by doctors 
c. track existing order status  
d. check new STAT order 
-- Formative items  
7-Likert Scale 
with 1 as rarely, 












a. suspend medication/non-medication orders 
b. use intervention notes  
c. edit performed task 
with 1 as rarely, 






(Barki et al. 
2007) 
Since the system has been implemented, how much effort 
(in time and energy) have you spent recommending or 
suggesting _______? 
a. improvements to this system‟s functionalities 
b. improvements to this system‟s interface 
c. improvements to this system‟s hardware 
d. modifications to your tasks so that they better fit this 
system 
*e. modifications to this system so that it better fits your 
tasks 
-- Formative items  
5-Likert Scale 
with 1 as not at all, 





(Barki et al. 
2007) 
Since the system has been implemented, 
a. I have communicated with colleagues in order to better 
understand how this system operates. 
b. I have communicated with IT specialists in order to better 
understand how this system operates. 
c. I have researched, on my own initiatives, in order to 
increase my knowledge and my mastery of this system. 
-- Formative items  
7-Likert Scale 
with 1 as strongly 
disagree, 4 as 






Davis et al. 
1989)  
Based on my experience of using the system, I 
feel______________ 
a. tasks are accomplished more quickly. 
b. my job productivity is increased. 
c. my job performance is improved. 
d. my effectiveness on the job is enhanced. 
e. patient safety is increased. 
f. it is easier to do my job.  
g. I can get better performance evaluation. 
h. the system is useful in my job. 
-- Reflective items  
7-Likert Scale 
with 1 as strongly 
disagree, 4 as 
neutral and 7 as 
strongly agree 
 
Note. Dropped items indicated by * 
